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1. Note on the Meafi Temperatute of Irkoutski in stoetta^» 
Ptofissor M. A. KupfiER, if the Imperial Academy ^ 
Sciences of St. Pefcnburgh*. 

TCHODKINE, at Irkoutsk in Siberia, sent me soiliAr 
time ago nn abstract of his meteorological observatiom^ 
which have been continued during/ett consecutive years; wiA 
a perseverance which is the more laudable, as the example 
it is rare in the interesting country where he lives. 

The months aic reckoned after the Old Style, which is tftill 
generally used in Russia. 

Table showing the Mean State q/^theOetogesimaliOrReaimi^f 
Thermometer in Ttkmdskt during Ten successi-oe Year^ fir 
18540—1830 * 



* Communicated by the Author. 

Third Series, Vol. 2. No. 7. Jan, 1833. 















2 Pi*of. KupfTer on the Mean Temperature (^IrkcmtsJc, inSiberia. 





















































Prof. 'K.xrgfftv outheMean TemperatuteqfIrJc(nitsk,inSiheria. S 


Months. 

1830. • 1 



9*' i-.K. 

IQgQII 

January. 

Tebruary.... 

March.. 

April. 

May. 

June . 

—16'40 
11-84 
— 10 00 
+ 009 
5-83 
+ 10-78 

- 8 07 
- 0-74 
+ 3-00 
' 10-{4 
1.5-46 
+21-13 

-14-60 
8-77 
- 5-65 
+ 1-40 
7-47 
+ 13-00 

-1302 
7-12 
- 4-22 
+ 3-88 
9-59 

+14-97 


Table cmitaining the Means of Ten consecutive Years, 


Months. 

7' A.M. 

2» r.M. 

9** P.M. 

Mean. 

January . 

-18 87 

-10-30 

-.17-27 

-15-48 

February ... 

14-51 

- 4-41 

12-30 

10-41 

March . 

- 7-06 

+ 3"26 

- 4-53 

- 2-78 

April. 

+ 1-14 

10-05 

+ 2-09 

+ 4-43 

May. 

6-83 

14-84 

7-03 

9-57 

Juno . 

11-98 

18-79 

11-87 

14-21 

July . 

12-25 

19 06 

12-51 

14-61 

August . 

8-63 

15-16 

9-47 

11-09 

September... 

+ 1-81 

9-99 

+ 2-98 

+ 4-93 

October . 

- 3-79 

+ 2-51 

- 3-11 

- 1-46 

November... 

11-50 

- 5-38 

10-55 

9-14 

December.... 

-18-30 

—12-00 

—17-06 

-15-79 

Mean . 

- 2-61 

+ 5-13 


m 


Observations on the preceding Hestdts. 

(Sec this Journal, vol. i. pp. 135, 260, 4/28.) 

It appears from the last of these tables that the mean tem¬ 
perature of IrkoOtsk for ten years is +0°*31 of Reaumur, or 
32°'7 of Fahrenheit, at the hours of V** a.m. 2^ p.m, and 9” P.M. 
Now it appears from the Leith hourly observations that the 
mean temperatures of these hours differ from the mean tem¬ 
perature of the day, in the following manner: 


7** A.M .— l°’983 Fahr. 

2 P.M . +3°'20S 

9 P.M.— 


-2-421 +3°*203 

* —2 -421 


+0 -782 

Hence the mean temperature obtained from the tables ex¬ 
ceeds the true mean temperature of the twenty-four hours by 
0'’'782. The reason of this is obvious, from the circumstance 
• B 2 






















4 Fro£ Rud berg's Observaiions on the Magnetic Intensity 


that the observations made at 2*^ p.m. are made near the time 
of maximum, while no observations are made so near the time 
of minimum temperature. Hence we have 

Observed mean temperature of Irkoutsk . . . Fahr. 

Correction.-^0*78 


Corrected, mean temperature'.. . 31*92 

The mean temperature of Irkoutsk is tlierefore almost ex¬ 
actly that of the freezing point. 

As 1 have no means of ascertaining even the approximate 
height of Irkoutsk above the level ot the sea, it is impossible 
to compare the above result with that of the formula. 1 have 
not, therefore, calculated its distance from the Asiatic Pole; 
but biking it rudely from a globe, it is about 27® I O', which 
by the formula T= (81®*8 sin D') +1®, gives for the tem¬ 
perature at the level of the sea 38°*3, leaving a difference from 
the observed temperature of 6®^ as due to elevation. 

Irkoutsk is situated in latitude 52® 16'’7 N., and longitude 
11'£., of Greenwich, according to the observations of 
Dr. Erman, who at the same time determined the following 
particulars relative to the magnetic action of the globe. 

Dip of the North Pole of the needle .... 68® 6'*50 


East declination. 2 4 * l<0 

Magnetic intensity. 1*6324 

The following are the results of M. Ilansteen's observations 
aide at the same time: 

Dip of the needle. 68°12'*9 

Declination. 1 37*2 

Magnetic intensity . 1*6466 


II. Observations on the Magnetic Intensity at PariSf Brussels, 
Gottingen, Berlin, and Stockholm. Extracted from a Lettei' 
from Frederick Kudrerg, Professor of Physics in the Uni¬ 
versity of Upsal, to Sir D. llrewster. 

*'1 ’*HE values of the relative magnetic intensity contained in 
the following table were obtaineil, during my journey at 
the beginning of the present year, from experiments made at 
Paris, Brussels, Gottingen, Berlin, and Stockholm. The ob¬ 
servations were made with an intensity compass, constructed by 
M. Gambey. To this compass belonged two needles. No. 1. 
and No. 2, with whicli I determined, by a particular investi¬ 
gation ailer my return to Stockholm, the val'iation which the 
intensity underwent by a change of tempei ature. The cor¬ 
rections which I found were, 

Foi No. 1, i' = i (l—0*0004660/), and 
For No. 2. i = i (1—0*0005006 t) , 














at Paris, Brussels, Gottingen, Berlin, and Stoekholm, & 

in wliich the temperature t is reckoned for tlie centigrade 
thermometer. 

The following were the times of oscillation observed with 
a chronometer. 


Table the Times of Oscillation of two Magnetic Needles at 
Paris, Brussels, Gottingen, Berlin, and Stockholm, 



Temperature 

Centigrade. 

Time obeerved in 
Sccondn. 

-Rme reduced to 
-I-IS’’ Centigrade. 

Paris. 

..No. 1. 

o 

!)-5 




— 

190 




No. 2. 

9-5 





19-7 

1199-9 


Brussels... 

. No. i. 

17-0 

1194-9 

1194-4 ' 


No. 2. 

10-75 

1210-9 

1216-4 

Gottingen 

..No. 1. 

J90 

1191..'> 

1190-8 



15-.3 

1190-.'> 



No. 2. 

120 

1210-8 


Berlin .... 

..No. 1. 

13-75 

1191-8 


■* 

No. 2. 

120 

1214-5 


Stuckhulin 

..No. 1. 

2.1-0 

1273-3 



— 

22-.’» 

127-1-3 



. . 

29-2.'» 

1270-1 



— 

1-75 

1267-6 



No. 2. 

l7-2."» 

1296-2 

129.1-5 


— 

22-10 

1298-5 

1296-2 


— 

20-0 

1301-2 

. 1296-6 


— 

1-0 

1291-7 

12,96-2 


From these observations the horizontal intensities become 


as follow: 
Paris. 

I'OOOO 

Brussels. 

0-97042 , 

0-97208 

0-97078 

Gottingen. 

0-97695 

0-97964 

0-97833 

Berlin. 

0*97416 

0-97368 

0-97238 

Stockholm. 

0 85697 
0-85858 
0-85607 
0-85586 
0-85493 

Mean 

0-97109 

0-97831 

0-97341 

By means of a dipping-needle of M. Gambey’ 
dip to be as follows: 

0-85648 
*s, I find the 


At Paris. Berlin. Stockholm. 

67® 41' 68° 16' 71° 40' 

At Brussels, M. Quetelct hod found the dip in the month 
of May of 1831, to be 68® 49'. 

At Gottingen the dip has not lx‘cn detemiined since 1826; 
but applying its annual decrease, it would be in 1832, s 
68 ° 13 '. 
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Mr. R. Potter on a Neas and Simple Heliosiat. 

* 

By means of these data we obtain for the total magnetic 
intensity at the beginning of the present year 1832,— 

Paris. Brussels. Gottingen. Berlin. Stockholm. 

POOOO 10205 1*0010 0*9982 1*0340 

The result for Berlin differs greatly from that which might 
have been expected from the general decrease of the intensity 
with the latitude. I have no reason, however, to suppose 
that there is any error in the observations. The dip was de¬ 
termined by four trials, as well by myself alone, as by M. Kicss 
.'ind me; and the differences between tlie results were ex¬ 
tremely small. 

Scrtf'kholm, Sept. 20tb, 1833. 


111. On aNew and SimpleHeliostat. By K. Potter, JCsq.iJun.* 

% 

rWith Figures: Plate I.] 


TJ AVING a short time ago determined upon commencing 
a series, of optical experiments, which will require the 
use of an instrument having the effect of a heliostat, my first 
^tep was to seek to make myself acquainted with the principle 
of that of Dr. S’Gravesande. This is the only instrument of 
the kind of which I have yet met with any account; and, by 
accident, the work which 1 consulted for a description of it 
having the plates bound in a separate volume, I could only 
at that time have access to the description without the plate. 

Those who know Dr. S’Gravesande’s instrument will not be 
surprised that 1 should soon be embarrassed in consulting a de¬ 
scription- intended only to be intelligible with the assistance of 
the figures. I had not, however, got through the account, when 
a thought struck me that the simplest {llan of a heliostat must 
lie on the equatorial principle: .another moment’s reflection 
convinced me that a very simple, yet effective construction 
might be adopted upon that method. 

I have since made a heliostat upon this plan ; and having 
proved its efficacy, I now proceed to give a description of it. 
The instrument 1 have executed is similar to figures 2. and 3, 
of which fig. 2. represents the side view, and fig. 3. the hori¬ 
zontal one* Before, however, we go to the description of the 
instrument itself, we will examine the principle of its con- 
strucUon. 

Let eo, fig. 1. be a spindle which can be made to revolve, 
and which set parallel to the earth’s axis. Let a 5 be a 
mirror attached to the end of the spindle. Then the appa- 


* Communicated by the Author. 
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rent daily motion of the sun being nearly in a circle round 
the earth’s axis, and sensibly also in a circle round the spin¬ 
dle eo, if the mirror be so set as to reflect the sun’s li^ht in 
the direction op, still parallel to the earth’s axis, and if the 
spindle revolve, with the mirror, ,once^ round in twenty-four 
hours, then whilst the sun continues to shine on the mirror, ita 
light will be reflected in the same direction op. The truth 
of tliis will be easily seen on considering that the positions of 
the sun and the mirror must be the same at all times of the 
day with respect to the line op; and to an eye placed at p, 
the reflected image of the sun would appear to stand still, and 
hence the propriety of the appellation Heliostat. 

‘For the source of motion to the spindle, 1 have used a com>* 
mon clock, shown at fg, fig. 3, and,/g^, flg. 2; the whole 
apparatus being attached to a rectangular board, as seen in 
the figures. The hands of the clock being removed, a grooved 
pulley is flxed on the arbor, which had carried the hour-hand, 
as at i, flg. 3. This pulley revolving once round in twelve 
hours when the clock is going, communicates motion by means 
of a band to the pulley k, flxed on the spindle e o, which be¬ 
ing twice the diameter of the pulley i, causes the spindle to 
revolve, as required, once in twenty-four hours. 

The band which I have found to answer well for the pulleys 
is a strong cotton thread passed several times round them, and 
then fastened with a loop, which leaves the means of adjusting 
the band to a proper tightness. The pendulum should be 
adjusted by the revolution of the spindle after tlie instrument 
is complete, by which means any slipping of the band, or 
want of accuracy in the dimensions of the pulleys, may be com¬ 
pensated. 

Considerable care is requisite to keep this, as well as every 
other instrument of a similar kind, correctly in position; for 
it will readily be perceived that the correct action of it de¬ 
pends as much upon the spindle e o being accurately placed, 
as upon the proper rate of the clock. I have had mine so 
nearly adjusted, as to reflect the sun’s light upon the same spot 
on the ceiling of a lofty room so exactly, that no perceptible 
motion could be detected during an hour and a half. 

It will be seen that neither this nor'Dr.'^S’Gravesande’s heli¬ 
ostat has any provision for counteracting the variation of die 
sun’s declination during the time of use, and of course the 
instruments may be brought to act more correctly when the 
sun is near the summer or winter solstice than at Other times 
of the year. 

If an iiistrumcnt-niaker were employed to construct this 
heliostat, he would easily contrive the plan so as to connect 
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the spindle and clock info one whole, and so as to dispense with 
the band and pulleys: he would also see where to introduce 
the proper contrivances for adjusting the various parts. 

This instrument may certainly be executed at much less 
expense than that of Dr. S'Gravesande, and I think it will be 
much more easily and correctly adjusted. It should be al¬ 
ways provided with a second mirror, as at I m, fig. 2, by which 
the pencil of light may be thrown in any direction which may 
be deoirable: in many optical experiments, however, the se¬ 
cond mirror will be unnecessary. 


IV. Of the SM cturc of Living Fah'ics. By the Beo, 

pATfticK Keith, F.L.S.* 

^T'lIE structure of every lilting fabric is composed partly of 
solids, and partly of Huids. 'i'he solids are the substances- 
which constitute the several parts or organs that give form to 
the fabric, as the head, feet, limbs and trunk of animals; or 
the root, trunk, leaves, and flowers of vegetables. The fluids 
are substances absorbed or imbibed from without, or formed, 
secreted, or exhaled from within,—as chyle, blood, lym}}h, 
urine,—sap, nectar, cambium, expressed juice. While life 
remains the fluids are in motion, except in the very singular 
case of the hybernation of some animals, and perhaps of some 
plants; or in the equally singular case of some very vivacious 
animalcula, which, though left on the stage of the micro¬ 
scope till tliey have shrunk, by the evaporation of the fluid in 
W'hich they were placed, to a mere dry and shrivelled-up mem¬ 
brane, will again revive and move as at first, upon the appli¬ 
cation of a little fresh water. The same thing happens to 
many of the mosses, which will revive and recover their ver¬ 
dure when moistened with water, even after having been com¬ 
pletely dried, and kept in a dried state, for many years. 

The perfection of the individual is in the ratio of the com¬ 
plexity of its organization. The fewer the organs, the fewer 
the faculties witli which the individual is endowed. This is 
very evident even on the -most superficial survey of the grand 
divisions of the empire of animated nature. Look at any in¬ 
dividual, or at any group of individuals, belonging to the 
vegetable kingdom, vi^here are the organs of locomotion; 
w]liere are the organs of sense ? They are organs of which 
the vegetable is altogether destitute. Look at any individual, 
or at any group of individuals, belonging to the animal king¬ 
dom, and the orgaiis of sense and of locomotion are the first 

* Communicated by the Author. 
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that attract your notice. Thus the animal elevated in^Xhe. 
scale of existence to a rank surpassing that of the vegeta^^e-; 
first, by means of the organs of sense and dfiiitclleciion^ 1^ 
which it holds communication with the external world, and ' 
is rendered conscious of its own individuality; and jse^ncijy, 
by means of the organs of locomotion, by which it ranges in 
pursuit of new gratifications, and transports itself even to di¬ 
stant regions. 

But each kingdom has a gradation within itself, fi'om ,lhe 
highest or most organized orders, to the lowest or least or¬ 
ganized orders,—from the Vertebrata to the I^soria, on the 
one hand; and from the trees of the forest, to Xixefyngus that 
gives colour to the Polar snows, on the other. This will-be 
rendered evident from a survey of the structure, whether of 
plants or of animals. —We will begin by taking a survey Qf 
the Structure of Plants. 

The simplest view of the structure of plants is, perhaps, thafr 
b}' which tliey are regarded as consisting of two Essentially 
distinct parts; namely, an axis, and its appendages;—the 
axis including both the caudcx ascendeiis and descendensot 
Linnteus; and the appendages, by whatever name designated, 
being presumed to be merely modifications of leaf. Whether 
this presumption is well founded or not, w’e do not at present 
stop to inquire; though it appears to us that flower and fruit 
are something very different from mere modifications of leaf: 
but whether they are so or not, they are, at all events, appen¬ 
dages to the axis. If the axis is itself complete, that is, fur¬ 
nished with the full complement of appendages common to 
vegetables in general, the plant is said to be Perfect. It is 
also said to be Phccnoganunis, as being furnished with condpu 
CHOUS flowers; because conspicuous flowers are the glory of 
the plant, and in many plants they are wanting. If the axis 
is itself incomplete, tliat is, destitute of one or more of the 
organs common to vegetables in general, the plant is said to 
be Imperfect. It is also said to be Cryptogamous^ that is, de¬ 
stitute of conspicuous flowers, because in plants called Imper> 
feet, conspicuous flowers are wanting. 

We are aware that the propriety of the division of plants 
into Perfect and Imperfect has been lately called in ^eation 
by a Professor of Botany of the present day. Mr. G. Burnett 
of King’s College, London, says that plants have been re¬ 
garded as Imperfect, merely because they were imperfectly 
considered;—since a plant that has no visible root, has still 
a potential root*. We do not regard the objection as being 

* Journ. of Royal Instit. 1831, p. 84. 
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of any great weight. We are not, indeed, entitled to call any 
work of God imperfect in its kind: but surely we may call 
it imperfect as compared with others, or as located in a scale 
of degrees. Men nave, in short, always done so. Finding a 
standard in the highest order of a class, they have compared 
other orders with it, and have regarded them as being more 
or less perfect according to the degree of their proximity to 
th(tt order, determined by the anatomy of their fabric, or com> 
plexity of their organization. What are the arrangements of 
Cuvier in the animal kingdom, but arrangements founded 
upon the comparative perlection of the organization of his 
different divisions? Why are the Vertebrata put in the first 
rank, but because they are more perfect in their organization 
than the Mollusca, which are put in the second rank, and these 
more perfect than the Articulala^ which are put in the third 
rank; and so on ? Because an t>yster can move itself, through 
means of great labour, a little way on its native bed, are we 
to say thdt its organization is as perfect as that of the ** Le¬ 
viathan that playcth, or tukelh his pastime, in the great and 
wide sea?” Wc do not insist upon the introducing of such a 
division into the arrangements of a Flora; but in any compara¬ 
tive view, whether of plants or of animals, its utility is obvious. 
Yet Mr. Burnett seems .scarcely inclined to ailmit even this. 
For phytologists, he nflirms, have through “ ignorance or 
prejudice” .set up a type in the selected seed, or root, of some 
peculiar plant, and then they have required that all other 

E lants should conform to it; and failing in that conformity, they 
ave pronounced them to have no seed, or no root, at all. 
Surely this is not sufficiently liberal. Phytologists were doing 
their best according to the existing state of the science, and in 
return for their labours they are told that they were ignorant 
or prejudiced. If Mr. Burnett has acquired new light, let him 
enlighten us; but let him not censure us for faults of which 
we are not guilty. If we have been groping our way in the 
dark, we arc now willing to open our eyes to the light of day. 
Phytologists iiflve in fact described muny varieties and modi¬ 
fications both of seeds and of roots;—only where they have 
found no visible organs to which they could apply the name, 
they have said that such plants were without seeds, or without 
roots. Yet, says Mr. Burnett, they have potential roots. 
Be it so: and how is the phytologist to describe, or to repre¬ 
sent a potential root? There is indeed a considerable advan¬ 
tage in the suppo.sition of a potential root or seed. For upon 
this principle you may prove the existence of almost any 
organ whatever, in almost any plant or animal whatever. 
Thus you may prove that frogs have tails. The syllogism 
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will run thus: All animals have tails. Cows have tails, horses 
have tails, asses have tails ; ergo, f'rop^ have tails also. Youf 
autagoiiist may indeed say, Ob, but I have examined a frog, 
and 1 cannot see its tail. But your reply will be,—It is of 
no consequence that it has not a visible tail; it has a poten* 
tial tail, and that is enough. — Such is the advantage of the 
argument from potentiality. 

Yet Mr. Burnett admits in his own creed, what be con-« 
denins in the creed of others. Speaking of animals, he says, 
“ Nutrition may be performed without a mouth to receive, 
teeth to chew, or even a stomach to digest, the food; respira¬ 
tion without either lungs or gills; prehension without either 
hands or claws; and progression without either wings or feet.'’’ 
What is this, but to admit that certain animals are destitute 
of these organs? and what is the describer to say? or the 
arranger to do?—Oh, says Mr. Burnett, found your divisions 
upon special functions, and not upon special organs: divide' 
the several parts of the plant into nutrients and generants, and 
then you are sure to be right; for whatever is not a gerierant 
is a nutrient, and whatever is not a nutrient is a generant. 
To be sure there is in vegetables a certain tet'Hum gnid, a 
thing called a stock or caudex, **an accessory or interme¬ 
diate,—the organ of extension, formed more or less of both 
extremes, and serving crjually for their varied segregation and 
extension, ” which there is some little difficulty in disposing 
of; and yet after all it may belong cither to the one or to the 
other, and be disposed of accordingly. But with all due de^ 
ference to Mr. Burnett and his opinions, we may safely affirhl 
that the division into nutrients and generants will leave him 
ju.st where he was before. If he is describing any particular 
plant, he must tell us of w'hat organs its nutrient system con¬ 
sists. Has it a root ? has it a branch ? has it a leaf? He muit 
do the same thing by the generant system also. Has it a 
flower ? has it a seed ? has it a seed-vessel ?—And after ail, 
there is nothing novel in the matter. The division here 
commended has been long recognized by physiologists, and 
even introduced into their arrangements. If Mr. Burnett will 
take the trouble to look into Keith’s System of Physioivtgical 
Botany, published in 1816, he will find that the structure of 
the plant is exhibited upon the express ground of such a di¬ 
vision ; namely, upon that of conservative organs and i^pro- 
ductive organs,—the former corresponding to Mr. Burnett’s 
nuti*ients, and the latter to his generants; and the method 
followed up throughout the whole extent of the vegetable king¬ 
dom, as distributed into Perfect and Imperfect plants, the 
Perfect plants being regarded as comprising the Pheenogamia 
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of modern botanists, and the Imperfect plants the Cryptoga-^ 
mia of Linnaeus. 

After all this, the reader will perhaps be of opinion that 
the division of plants into Perfect and Imperfect, is sufiicieiitly 
well founded to justify our adoption of it, at least in a general 
and popular survey of the vegetable structure, which it is our 
object briefly to exhibit, and to which we now piocecd,— 
taking, first, the external structure, and, secondly, the inter¬ 
nal structure. 

I. The External Structure. 

If a plant of the perfect class is detached ironi the soil, 
and surveyed externally in the season of flowering, it may be 
perceived, even by the most inattentive observer, to be com¬ 
posed of the fbllowing distinct parts: the root, the trunk, 
the branch, the bud, the bulb,4the leaf or frond, the flower, 
the fruit, and perhaps tiie seed. Of these parts some are 
temporary, and some permanent; some conservative, and some 
reproductive; or, as Mr. Burnett would say, some nutrients, 
and some generants. 

The Root .—The root, or caudex descendetis of Linnaeus, is 
that part of the plant by which it attaches itself to the soil in 
which it grows, or the substance on which it feeds, and is the 
principal organ of nutrition. To this definition there are no 
doubt a good many exceptions. The several species o^Eemna 
or Duck-meat float on the surface of the water, and are not 
fixed by their roots to any particular spot. Many of the 
Confenxe have no root at all, or, at least, no distinct organ 
that can be called by that name; while the Truffle {Tuber 
cibarium) is apparently altogether root. But almost all plants 
of the higher orders are fixed in the earth by a root, de¬ 
scending in species of large growth, and even in many species 
of small growth, to a considerable depth below the surface,— 

■ . . quie qiiaritiim vertice aci auras 

AStbereas, tantiiiu radice in 'i uriara tendit.— Virg. Georg, ii- 291. 

and spreading by means of lateral divisions to a considerable 
extent around the centre. The divisions of the root of the 
Baobab, or African Calabash-tree {Adamonia digitata\ have 
been known to measure upwards of a hundred feet in length. 

Yet there are many roots.which descend into the soil, 
merely in one single»and undivided mass, large at the base, 
and tapering in a spindle-shaped form to the apex, without 
eithdr branch or fork, beyond that of a few scattered and 
tliread-like fibres. The Carrot, die Parsnip, and the Radish 
are well-known examples. Roots of this species are some¬ 
times found to terminate abruptly, as if cut or bitten off at 
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the point, llie root of Seabiosa succisa, better known, per* 
haps, by the vulgar appellation of DeviiVbit Scabious, affords 
an example of the case in question, as well as of the whimsical 
and superstitious notions of the simplists of ancient times with ■ 
regard to the virtues of plants. Almost all plants were be¬ 
lieved to be possessed of some peculiar and medicinal pro¬ 
perties ; and the Devil was believed to be,—what it would cer¬ 
tainly not have been very orthodox to doubt,—the grand 
and leading agent in the production of all evil whatsoever 
affecting the interests of man. Now here was a plant with 
part of the root bitten off; and what was the inference that 
seemed the most probable? Why, that the part wanting, was 
w'anting through the fraud and malice of the Devil, bitten off 
out of sheer hatred to mankind, and secreted or destroyed on 
account of the peculiar potency of its medicinal virtues. But 
unhappily fur the patients of modern times, the medicinal vir¬ 
tues of this plant do not upon inquiry turn out to be any¬ 
thing remarkable, and the deficiency of the part bitt«i off 
has been accounted for in another way. 

Many roots are fibrous or capillary, tliat is, consisting of 
several small and thread-like fibres, supporting the plant, not 
by their individual strength, but by their numbers and distri¬ 
bution, elongating in a divergent direction, and riveting down . 
the plant on all sides. Such roots are exemplified in the greater 
purl of the Grasses, as in Wheat, Oats, and Barley. 

Some roots are bulbous, that is consisting of a circular 
assemblage of small fibres originating in the under surface of 
a bulb or knob, solid, or composed of a number of succulent 
coats, or scales, and containing the rudiments of a future pJanU 
They are exemplified in the bulbs of the Crocus, Tulip, andLUy. 

Some roots are tuberous, that is, consisting of a knob or 
tubercle, furnished with a number of small and scattered fibres, 
or of a number of such knobs or tubercles, united by'means 
of such fibres, and forming a cluster. If the knob is single, 
it is generally solid, and of a spherical form, as in Bunhm 
bidboeastanum. If the knobs arc not single they are very often 
in pairs, as in Ophrys spiralis or Ladies’ Traces, or in Orchis 
masctda or Early Orchis. If the knobs of this last species aie 
taken and separated, and then immersed in water, the one 
will be found to sink, and the other to swim. This is a phse- 
nomenon that seems also to have puzzled the simplists of an¬ 
tiquity not a little, and to have given rise to a great deal of 
idle and superstitious conjecture. It was believed that the 
knob which sinks must necessarily have possessed some pe¬ 
culiar and potent properties, and accordingly some potent 
projjerties were very liberally ascribed to it, of which the 
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reader will find a full and particular account in Gerard’s great 
work, who seems to have believed all that he relates, and 
treats the subject as if he loved it*. One thing he has omitted: 
If prepared in a particular manner, and secretly attached to, 
or concealed in, the dress of any one, it was believed to have 
the singular properly of exciting, by means of due manage- 
ment, a violent attachment, in the breast of the wearer, to 
the person who had thus concealed it. This belief is still a 
vulgar error among the ignorant and superstitious, though the 
sinking of the one knob, and the swimming of the other, have 
been accounted for from the regular operation of natural 
causes, and the mystery and magic charm of the phjenomenon 
thus altogether dissolved. 

Such are the principal sorts of roots distinguished by bo¬ 
tanists, at least as regarding tlj^e general outline of their figure ; 
all of which when inspected more closely will be found to be 
furnished with a number of minute and lateral fibres, which 
are themselves furnished with a number of minute and se¬ 
condary fibrils, forming the chevelurc of the root, and termi¬ 
nating ultimately in soft, bibulous, and club-shaped appen¬ 
dages, which, from their ready capacity of absorbing fluids, 
have obtained the name of spongiolfC, or little sponges. 

Tbe Trunk .—The trunk, or caudex asccndais of Linnmus, 
is that part of the plant which springs immediately from the 
root, and ascends in a vertical position above the surface of 
the soil, supporting the branches, and constituting for the 
most part the principal bulk of the individual. It is a term 
taken from the Latin tmncuSf and has the same signification 
among botanists which it had among the ancient classics. 

Olim trnneus erani ficulnub.—/for. lib. i. Sat. viii. 1. 

As applicable to the higher orders of plants it is distinguished 
into three species, the Stem, the Culm, and the Stipe. 

The stem is the trunk of trees, shrubs, under-shrubs, and 
the greater part of herbs. It is cylindrical and tapering, as in 
the oak and elm; or compressed, as in flat-stalked Pondweed; 
or triangular, as in some species of Carex; or jointed, as in 
the Pink, and the Grasses. It is also further distinguished as 
being simple or compound, solid or tubular, upright or nod¬ 
ding, creeping, climbing, and twining. Of these varieties the 
last three are the most I'emarkable. First, the creeping stem, 
which being too feeble to support itself in an upright position, 
extends or creeps horizontally along the surface of the earth, 
apd sends down roots at regular intervals, to extract from the 
soil new supplies of nourishment. It is exemplified in Poten- 

' llhtoric of Plants, |i. 207« 
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tilla reptanst, or Common Creeping Cinquefoil. Secondly, the 
climbing stem, which being also too feeble to support itself in 
an upright position, attaches itself, by means of lateral roots, 
or of other appropriate organs, to other plants, or to other 
bodies lor support, and thus attains to the elevation proper 
to the species. It is exemplified in the case of the Vine and 
Ivy. Thinlly, the twining stem, the most elegant and most 
singular of them all, which being also too feeble to support 
itself in an upright position, ascends, not merely by clinging 
to a prop, but by winding spirally around the first plant or 
})rop that it meets with ; tiie winding never being effected at 
rnncloin, but always in a specific and determinate manner, 
which is also always the same in the same species of plant. 
Thus in the Hoj) plarit (Humulus liipulus) the winding proceeds 
in a direction from left to right, or according to the apparent 
motion of the sun, and never otherwise; while mCommlvulus se~ 
pium, or Great Bindweed, it proceeds in a direction from right 
to left, or contrary to the apparent uiolioii of the sun, and 
never otherwise. If you attempt to compel the stem to iPe- 
verse its mode of winding, you kill the plant. 

'I'lie culm, or straw, is the trunk of the Grasses, Rushes, and 
several other plants nearly allied to them, preserving still the 
original signification of the Latin term culnins^ from which it 
is dcrivetl, 

-ne gravidis pruenmbat rit/ww* aristis.— Vtrg, Georg, i. HI. 

In its figure it is generally cylindrical, as in Wheat and* 
Barley; but in some few plants it is ttiarigiilar, as in Schcenus 
and C’l/prnts. In its strnctm e it is hollow and Jointed, os in 
the Glasses; or solid, that is, filled with a soft and spongy pith, 
as in the Bulrush. 

The stipe, which is an anglicized spelling and pronuncia¬ 
tion of the Latin term stipes, a club, or stake,— 

Stipitibiis durih agitiir .—^neid vii. 524. 

is, in the language of botany, a son of secondary trunk (hat 
siip})0]tb the foliage, at least with regard to tiie higher orders 
of plants, and is ])eculinr to Palms; issuing annually from the 
root for the first four or five years of the plant’s growth, and, 
for the future, i'rorn the summit of the main'stem, which be¬ 
gins luiw to appear. ^ 

In their size trunks are to be (()und of all dimensions, from 
that of the dimmiitive Draba that surmounts the parched wall, 
to that of the lofty Mountain Palm that rears its head to the 
clouds. This immense and gigantic tree, the Palma altissima 
of Blonne, and the Areca oleracen of modern botanists, is a 
native of the West Ipdies, growing to tlje Jieight^of one him- 



K; . Rev, J. Ohallis's Remarks on Lagrange’s 

clred.dnd twenty feet*, sometimes to tlie height of one liundred 
and fitly feet, and even, as it is said, to the very extraordinary 
’height of upwards of two hundred feet, b^ing about seven feet 
in circumference at the base, but gradually tapering towards 
the summit; and .thus"forming with its lofty crown of fronds 
the nbbiest object of vegetable creation. 

Where cabtH the mountain palm, on hfsh, 

Its lengthen'd shadow from the evening sky.— mon^omerif't IVeitlucHes. 

The trunks of oak-trees attain, oftentimes, to a very great 
size. We may take the testimony of Ovid with regard to the 
oaks of ancient Italy; 

Sape etiara, nianibus nezis e.^ ordine, trunci 
’ Circiiiere modum; niciisuraqiic roboris uinns 

Quiiiq'ie ter iinplebat.— Metamorph. viii. 747> 

and we have only to make use of oiir own optics with regard 
to of oULEngland. Ac Cowtiiorpe near 

W^SBlIISjjTrPrOTksl^ there is now growing an oak that 
measures seventy-eight feet in circumference close to the 
ground, and forty-eight at the height of a yard. It is said to 
have begun to decline in the reign of Queen Elizabeth, and 
though now much in decay, is still likely to stand for many 
years. But the trunk ot Adansonia digitata is beyond all 
Gompai'ison the largest that is yet known. Adanson in his 
voyage to Senegal, saw a tree of this species having a trunk 
that measured twelve feet in height, by twenty-seven feet in 
diameterf. Such trunks are sometimes hdllowed out, and coi:- 
vert^ into a sort of house or cnliin, serving for the abode of 
several families of negroes. Nor is this ail I From the leaves 
"they obtain a pleasant seasoning fur their food; ll'dm^ the rout 
a ^purgative; from the bark a pectoi^ilTrom the 
pareiii^yma of the trunk, a cataplasm'tKai ciir^ cutaneous 
tfujptions; from the fruit thcyeompo.se an agreeably astrin- 
^nt draught; they eat the kernel; they smoke the calyx; 
add they use the capsule as a spoon 

[To be continued.] 
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Vs,' Jiev^i^\ on Lagrange’s Prot^ of the Principle of Virtual 
Vfloc^ids. By the Rev. J. Cuaixis, Fcllavo of the Cam- 
bi’idm philosophical Soclefu,^ 

is one part of Uncelebrated Prot>f of the Prln- 
' ciple of Virtual Velocities at the beginning of the Meca^ 
nifpte Analytique,. which has been thought to be obscure, or 
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not sufficiently explained. The following attempt to meet the 
difficulty complained of, is offered to the consideration of those 
who may wish to see a proof, in other respects remarkable for 
elegance and brevity, free from every objection. 

Lagrange’s reasoning is of the following nature. Instead 
of the given forces he substitutes other equivalent forces, in a 
manner equally applicable to all cases of equilibrium. The 
way in which he does this, though not the only one that might 
be adopted, is perhaps the best. A system consisting of two 
blocks of pulleys is placed so that one block is attached to the 
point of application of one of the forces, as P, and the other 
to an arbitrary point taken in the line in which P acts. A 
cord, having a weight w attached to one extremity, passes 
over a fixed pulley, that the weight may hang vertically, and 
is then carried over the pulleys of the blocks, forming in strings 
between them. The continuation of the same cord is then 
made to pass over the pulleys of another Tpltfrjniir i|ilti|ptnd with 
respect to another force Q as the first was with respect to P; • 
and the strings between the blocks of this system are in 
number. The same thing is done with respect to all the forces, 
and the other extremity of the cord is attached to a fixed 
point. That the strings between the blocks may be parallel, 
we may conceive llie blocks and pulleys to be indefinitely small. 
'I’lie tension of the cord will be tlie same throughout, and 
equal to w. Hence if mxo = P, -w'w = Q, = R, &c., 
the effect of the systems of })nlleys will be exactly the same 
ns that of the given forces. This supposes the forces to be 
commensurable one with another: if they are not so, we may 
take w as small as we please, and so make the substituted 
forces as nearly equal to the given forces as we please. 

The substitution being thus made, Lagrange goes on to 
say ;—“ It is evident that in order that the system drawn by 
these different (substituted) forces may remain in equilibrium, 
it is necessary that the weight (w) should not be able to descend 
by any infinitely small displacement whatever of the points of 
the system; for the weight tending always to descend, if there 
be a displacement of the spstem vokick permits it to descend it 
•will descend necessarily and pt'oduce this displacement** This 
is the part of the proof to which I have alluded above; and 
certainly the reason here given for the immobility of O' is not 
ca^ of comprehension. 

The reason that w neither ascends nor descends may I 
think be seen, if the following principle, which may be consi¬ 
dered a definition of equilibrium, be admitted: AVnen a rigid 
mass is held in equilibrium b}' any forces, it may receive any 
indefinitely small displacement whatever, w'hen it is not re- 

Tkird Series. Vol. 2. No. 7. Jen. 1833, D 
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tained by a :fixed point, or axis, or against a surface; and any, 
consistent with its state of retention, wdien it is retained, just 
as if it were acted upon by no forces at all. From this prin¬ 
ciple it follows that the force or forces which produce the dis¬ 
placement will at the first moment be solely employed in 
moving an inert mass, and will not alter P, Q, R, &c. Hence 
the tension of tlie cord will remain the same, and te will neither 
ascend nor tleiccnd ; for any motion of w must be accompanied 
by a change of tension. 

If then p be the interval between the blocks of the first 
system of pulleys, // oi'the second, r of the third, &c. and I be 
the length of tlie rest of the cord, its whole length = 

inp -f y -f r -j- &c. + 1. 

This must remain the same whatever displacement be made. 
Therefore 

8 p + iv! 8 4- wi'' S -P + &c. + 8 / = 0, 

or P 8y> + Q 5 </ +- 118 i- 4 &c. 4 mj S / = 0, 

whatever be the magnitudes of Bjo, 8 < 7 , 8 r, &c. But if the dis¬ 
placement be indefiniiely small, it follows, I'rom what is said 
above, that 8 Z = 0 . Consequently 

P 8 y-> f Q 8 <7 4 R 8 r 4 See. = O (A) 

If instead of a single mass, as we have supposed, the forces 
P, Q, R, &c. acted on several musses connected by inexten- 
sible cords or by hinges, for each of tliehc masses an equation 
like (A) will be obtained if the tensions of the cords and reac¬ 
tions at the hiiifrcs be included in the forces. Bv the addition of 
these seveial e(|uatioriS, the tensions and reactions will di.su{> 
pear, because their virtual velocities enter w'ith opposite signs. 
The resulting equation will therefore still be of the Ibrm of (A). 

If it be questioned hovir a method which seems to have no 
reference to the first })riiiciples of statics, as given in the ele¬ 
mentary treatises, should lead to a general solution of all sta¬ 
tical problems, we may answer, that in the inductive method, 
(as given for instance in M. Poisson’s Treatise), only two prin¬ 
ciples are admitted * 1 °, that the direction of the resultant of 
any two equal forces acting on a point bisects the angle which 
the directions of the forces make with each other; 2 ", a force 
produces the same effect at whatever point in its direction it 
be applied. By the first it comes to pass that all equations 
of equilibrium are homogeneous with respect to the forces; 
and such the general ec|uatioii (A) becomes by the disappear¬ 
ance of aj; by reason of the other, these equations are inde¬ 
pendent of tlie distances of the points of application of the 
forces from fixed points in their directions; ami the same 
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ihlng happens in the equation (A) on account of the indefi¬ 
nitely small magnitudes ofSp, 8 8 r, &c. 

1 will here add an example of applying the equation (A) in 
a manner which may be in some respects new. Three forces 
P, Q, R, act in the same plane on a rigid rod; a:'y, f 

arc the coordinates of their points of application referred to 
rectangular axes in the plane; and d, tf, 6" are the angles 
which the directions of P, Q, R, make with the axis of j;. 
Now whatever small displacement be given to the rod, it may 
be considered to be produced by its revolving through a small 
angle 8 \ about some fixed point in the plane. Let the co¬ 
ordinates of this point be X, Y; and let its distances from 
the points of application of the forces be r, V, i". Then 
these points move through 8 A, r'l \ 8 A. If «, a" 

be the angles Avhich r, V, make with the axis of a:, then 

^ + at — a' — 6', + a" ■— fl" are the angles which 

^ ^ ^ 

the directions of the forces make with the directions of the 
motions of their points of application. Hence the virtual ve¬ 
locities are »• 8 A cos 4- a — / 8 A cos -1- a' — 

and 8 A cos ^ ^ + a." — 6 "^. 'riiorefore by the equation (A), 

P r sin (a — 9) 4- Q r' sin (a' — O') + R r" >>111 (a." — 6") = 0. 

„ • y-Y t-X , 

But sin a = —, cos je =s , &c. 

/• r 

Hence 0 = P — Y) cos 9 — (j? — X) sinfl] 

+ ^ {(y ~ Y) cos (3 — (jr' - X) sin 9j 

+ R [(.1/ - - Y) cos 0 — (a" — X) sin 9} 

As this equation is to be true whatever be the displacement, 
that i.s, w'hatever be X and Y, we must have, 

P cos 9 + Q cos O' f R cos 0" = 0 

1* sill 9 4 Q sin 0' 4 R sin 0" = 0 

I* ( t/cos 6 — .V sin 9) 4- Q (f cos 0' — sin O') 

4- R(y'cos9'' — a"" sin $") = 0, 

the known equations applicable to this instance. 

If the point of application of R be fixed, the displacement 
must consist in a motion of rotation about this }ioint. Making 
it the origin of coordinates, we liave f = 0, i'' = 0, Y = 0, 
X = 0, and P (y cos 9 — .r sin 9) 4 Q (f cos 0 — a^ sin 9) = 0, 
which is the equation of equilibrium on the lever. 

I'Hiiworlli Si, Everarcl, Nov. 10, 18IW. 

* • TTV —. 
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VI. Oh the Pheenometia Newton’s Rings -jchen Jhrmcd 
between two transparent Stdistances of different refractive 
Powers. By G. B. Aiby, M.A. F,R.A.S. F.G.S. iMte 
Fellow of Trinity College, and Plumian Projessw of Astro¬ 
nomy and Experimental Philosophy in the University of 
Cambridge*. 


T N n paper comniunicntcci to this Society about four months 
**■ since, I slated my expectation (founded on Fresnel’s theory), 
that If a lens of a low-refracting substance were placed on a 
plane surface of a high-refracting substance, and if light polar¬ 
ized in the plane perpendicular to the plane of reflexion were 
incident upon it, then so long as the angle of incidence was 
less than the polarizing angle of the low-refracting substance, 
or greater than that of the liigh-refracting substance, Newton’s 
rings would be seen with a blaek centre; but if the angle of 
incidence was greater than the first of these and less than the 
second, Newton’s rings would be seen with a bright centre. 
I have now to announce the fulfilment of this anticipation. 

Before describing the method by which I have succeeded 
in the examination of these phenomena, I think it right to 
give a theoretical calculation of the intensity of light in the 
rings; as without this, the necessity for some of the precautions 
will not be sufficiently evident. 

Conceive two nearly parallel plates of different media to be 
separated by a plate of air whose thickness is T ; and let the 
vibration in the plane of reflexion, of an incident stream of 


light within the first medium, be represented by 


asm — {vt—x) 
A 


where x is the equivalent in air to the actual distance of a 
particle from some fixed point, (the light being supposed 
polarized in a plane perpendicular to the plane of reflexion). 
Let 1 be the angle of incidence on the last surface of the first 
medium; i' the angle of refraction, which is the same as the 
angle of incidence on the first surface of the second medium; 
and t" the angle of refraction in the second medium. A part 
of the light will be reflected at the last surface of the first 
medium; a part will reach the first surface of the second 
ir.cdium, where it will be subdivided; and one portion will be 
reflected to the surface of the first medium, where it will be 
again divided; and one of its parts will enter in the same 
direction as that which was reflected at first. Tn this the 
phase of the undulation will be behind that which tvas first 


• From the Transactionv of the Cambridge Philosophical Society; be¬ 
fore which body this paper was read, March IP, 1832, as noticed in the 
Philosophical Magazine and Journal of Science, vol. i. p. 4fl0. 
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reflected by the quantity corresponding to the space 2 3 'cos /: 
or if (d/— a') be still Inkeii as the measure of the phase of 

A 

the ray first reflected) {vi—x) — T cos i' will be that of 


the ray which has been reflected at the surface of the second 


4* ?r 

medium and then enters the first. The quantity -- T cos i' 

A 

we shall for abbreviation call F. Of the light which reaches 
the surface of the first medium, a part will be partially re¬ 
flected at the surface of the second medium, and will partially 


2 

enter the first medium; its phase will be — (vf—x) — 2 V; 

A 


and so for succeeding reflexions. 

Now suppose that at the last surface of the first medium, 
the coeflicierit of the incident vibration being 1, that of the re¬ 
flected vibration is e, and that of the refractedy*; at the first 
siirlace of the second medium, sii})pose the coefficient of the 
reflected vibration to beg; and for light incident from air on 
the surface of the first medium, suppose the coefficients of the 
reflected and refracted vibrations to be A and k. Then, the 
coefficient in the incident light being a. 

That in the first reflected light is . . 

that in the refracted light is aj' 

that in the light reflected at the second medium is aj'g 
and that in the light refracted into the first medium is...aj'gk 
that ill the light reflected from the first medium is ttj'gh 
that in the light reflected from the second medium is a.f g~li 
and that in the liglit refracted into the first medium \^...af^hk 
and so on; the coefficients after the first following a geome¬ 
trical progression whose ratio is g h. Thus it appears that the 

2 IT 

whole vibration w'ill be . 6’. sin —- Qot—x)-{-a »J'gk 

A 


/ sin + g k. +&c.^, 

orrt.c.sin-- {ve — x) + a ./gk. 

A 

sin — j) — —g/i.sin — 

1 — 2 gh. cos V+g*h^ 

Now ill Fresnel’s expressions, 
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tan (»— i')' 


- CO S' _ tan (» — i')\ 

* ” cos i* \ tan (i 4- I'j/ ’ 
^ _ tan 0' — i") 

^ ~ tan (»' + i")* 




tan ($’ — i) 


tan (i' + i)’ 
cohi \ tan(i' + i)/* 


Hence fk=s\ — c^, and gh = — gci and tlie expression 
becomes 


a e sin ^ {vt — x) + ag (1 — (f). 

2i 


sin ^ -h g c . sin ^ ^ (v t ~ 

1 4-2^rcos F4 -^'*c'^ 

Resolving this into the form 

„ . 2?r, , . ^ Qtt , , , 

Psin - (w / — j;-) 4-Q cos {vl — x)f 

A A 

the intensity or P- 4- becomes 

j f + 2 g e cos V 
1 + 2g e cos V + g^ c^' 

The maxima and minima of this correspond to the maxima 
and minima, or the contrary, of cos P'. When F=0, 2 9r, &c. 

A 2 A 

that is when 7’= 0, or =-j, or = ^ - » &,c. the intcii- 

2 cos» 2 cos i' 

sity of the reflected light is 

{£±L\\ 

> 

and when 7'= 


3 A 


4 cos 1 


' —, &c. the intensity is 
cos t •' 




and the excess of tiie latter above tlic former is 


— fl® . 


4>eg(l -e^)(l-g^ 


(i-c^gr 

This is the difference of intensity of the brightest and of the 
darkest parts of the rings: and %vhen it is positive, the centre 
of the rings is dark. 

Now tan*(i 4- >') is always greater than tan®(i - i'), aiiil 
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lari* (/ + i") is always greater than tan® (i' — t "); so that 
(1 —«7®) . (I — g®) is always positive. Consequently the cen¬ 
tral spot is black when e and ^ have diflercnt signs, and bright 
when they have the same sign. Or us tan (i — i') is alwaj's 
negative, and tan (»' — i") always positive, the central spot is 
black when tan (i H- 1 ') and tan (/ + i") have the same sign, 
and bright when they have diilerent signs: that is, it is dark 
when I -r i' and / + i" are both less or both greater than yo®, 
and bright when i + i' is less than 90® and i' + t" greater than 
90® (or vice versa). From this it follows that while the angle 
of incidence is less than the polari'/ing angle of the first me¬ 
dium, the central s})ot is black: at that polarizing angle the 
rings disappear (as e = 0): from that angle to the polarizing 
angle of the second medium the central spot is bright: at the 
polffrizing angle of the second medium the rings disappear 
(as «■ = 0); and beyond that, the central spot is again dark. 

Now let us estimate the intensity of the ligiit at the central 
spot when the first ring is black (the angle of incidence 
being between the two angles of polarization). If the first 

^ = 0, whence g = c: and the 


ring is black we 


hav 


,’C 


1-gc 


/ 2 <? 

intensity in the central spot becomes a" . ( j -ij • The con¬ 
dition g = c gives 

tan (/ —i") _ tan (i —/) 
tan (/ + i") tan (i + /) ’ 
whence sin- 2 i' = sin 2» . sin 2 t ": 

1 


or COS’ / = 


cos ( . COS 1 


m m 


where m and mf are the refractive indicc.s of the two media. 
Without attempting to solve this equation generally, suppose 
m = 1*53 and m — 2’'i'.5 (which correspond nearly to plate 
glass an<l diamond). 'I'he values of I'at the polarizing angles 
are 56® 1’9' 54'' and 67® 4<7' 48"; and the value of / which 
makes the first ring black is 63° 19' 4"; the values of i and 
r' corresponding to this are 35° 43' 57" and 21° 23'21": 
whence c=:g = 0,083215; and the intensity of the light at 
the central spot = «^ x 0*02732. 

But to obtain a practical idea of the import of this expres¬ 
sion we must compare it with tiie intensity of light in the rings 
in some other position. Now when the incidence is perpen¬ 
dicular, the cxpre.ssu>n.s above give for the difference of the 
light in tlie dark spot and bright rings, X 0*28159. Con¬ 
sequently the intensity of light in the rings seen between the 
two polarizing angles is hvss than oite tenth of that in the rings 



24 Prof. Airy on thePJucnomena ryNewton’s lUngs^asformed 

seen at a neurly perpendicular isicidencc. As the latter arc by 
no means vivid, we must expect the former to be faint. 

The intensity of the rings which w'ould be produced at the 
same angle of incidence by light polarized in the plane of 

reflexion, found in the same way, ^putting e* — 

of — A is a* X 0*66487; and is consequently about 

® sin{i +1 )/ 

twenty-four times greater than that of the rings of which we 
are treating. 

This shows that much care will be necessary to make the 
rings visible. Suppose for instance that the incident light is 
polarized by a plate of tourmaline, or (which amounts to the 
same thing) that the reflected light is examined by a tourma¬ 
line, with its axis perpendicular to the plane of refleJ^ion. 
Few tourmalines are so perfect as to transmit no more than 
one twenty-fourth part of the light polarized perpendicular to 
their axis. If then the rings arc examined with one of these, 
the rings of which we are in quest (whose centre is bri 
will be mixed with rings produced by light polarized in the 
plane of reflexion (whose centre is black) of at least equal in¬ 
tensity: and their character will therefore be entirely de¬ 
stroyed. If instead of a tourmaline we use a doubly-refracting 
prism, M'ith which both sets of rings are exhibited, separated 
from each other, there will be no fear of confusion of the rings, 
but a sheet of bright light (from the rays jioiarized in the 
plane of reflexion) will be spread over the faint rings that we 
are seeking, and will eilectiially make them invisible. 

Tlie plan which I have successfully adopted is, to combine 
a tourmaline and doubly-refracting prism. By means of the 
tourmaline (with axis perpendicular to the plane of reflexion) 
the brightness of the sheet of light, which would otherwise 
cover the rings that we have to examine, is so fur diminished, 
that It offers no serious obstacle. At the same time the other 
set of rings is seen, and serves very well as an object of com¬ 
parison. 

To destroy the reflexion at the upper sui face of the im¬ 
posed lens is a matter of importance. 1 have used a plano¬ 
convex lens of 5*8 inches focal length with an obtuse-angled 
prism placed ufKjn its plane side, the obtuse angle being over 
the centre of the lens. A drop of water was placed between 
them. Though its refractive index differs sensibly from that 
of the glass, yet the reflexion at the common surface of the 
prism and lens is almost totally destroyed, for the following 
reason. TJie surface of the lens is I suppose very slightly con- 
I'ex, and when the drop of water is interposed, and the air- 
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bubbles are rubbed out, Newton’s rings are seen, very large 
though slightly irregular, with the black spot in the centre. 
The rings in question are seen through this black spot, and 
consequently are not injured by the effects of reflexion. The 
water seems to have the power of bringing the lens and prism 
into closer contact than is otherwise attainable*: for I am 
well convinced that no force that could be applied without in¬ 
juring them would bring them so near together as to exhibit 
the central black. 

For the denser medium I have used a diamond witli a sur¬ 
face of about inch in diameter, mounted in a ring: for the 
use of which 1 am indebted to the politeness of William John 
Broderip, Esq. Vice-President of the Geological Society. 
When the lens and prism were placed on this, a small system 
of rings was seen perfectly distinct and well formed, the dia¬ 
meter of the fifth ring not exceeding ^ of the diameter of the 
surface. 

I'liese rings were examined with the combination of tour¬ 
maline and- doubly-refracting prism that 1 have described. 
When the angle of incidence was .small, the rings formed by 
light polarized perpendicular to the plane of reflexion w'ere 
seen sufficiently vivid, with black centre, accompanied by the 
other set of rings which were faint. When the angle of inci¬ 
dence reached the polarizing angle of the glass, the first set of 
rings disappeared. On increasing the aiigli-, the first set of 
rings was again seen \iith centre white. In the most favour¬ 
able state, the first .set of rings was inucli more faint than the 
second, but not so fuiut tliat there could be the slightest doubt 
upon the fact of the existence of the rings and the « hiteness 
of the centre, as I s.-iw them repeatedly with every change in 
the arrangement of the apparatus, and saw a succession of 
several rings. The white spot appeared larger than the dark 
.spot in the other sot of rings, but this I imagine is owing 
merely to tlie undefined nature of the spots, and to the circum¬ 
stance that, in appreciating their comparative extent, the eye 
always gives ciedit to the brightness for a greater surface than 
it can properly claim. In respect of dimensions of correspond¬ 
ing parts, 1 could see no difiereiice. On incrca.sing the angle 

* I may here mention a curious circumstance which occurred to me in 
the use of this combmation. After leaving the prism, with the lens hanging 
to its lower surface, for one or two day^, (he w'ater contracted itself to a 
spot (having partly gone off, I suppose, by evaporation) of about 4 inch 
in diameter, its outline following most accurately the course of one of the 
rings (I think the third) even in its deviations from symmetry. In this state 
I was not able to move the lens upon the prism, though 1 applied a force 
parallel to the surface of the prism sufficiently great to shiver large splinters 
from tlie lens. On dipping them into wnter they instantly droppeti asunder. 

Third Series. Vol. 2. No, 7. Jan, 18.^3. E 
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of incidence, the first set of rings again disappeared, and re> 
appeared in great brilliancy, the centre being now black. 

1 am willing to think these experiments important, because 
they bear immediately upon a part of Fresnel’s theory which 
has always appeared to me most liable to objection, namely, 
the formulae for the extent of vibration in reflected and re¬ 
fracted rays. On the truth of Fresnel’s general theory as a 
mere geometrical representation, namely, that light consists of 
transversal vibrations, and that polarized light is light in which 
all the vibrations are perpendicular to the plane of |)olarization, 
1 shall say nothing, because I do not think it will be doubted 
by any one who is well acquainted with the experiments and has 
examined their agreement with calculation. But on the theo¬ 
rems for intensity in reflected rays, &c. involving points of the 
greatest obscurity, and supported only by very forced suppo¬ 
sitions, any one may 1 think '^wilh reason be sceptical. The 
phenomena described here and those described in a former 
paper (On a remarkable Modification, &c.) depend entirely, 
in theory, upon the changes of sign of certain quantities which 
enter into Fresnel’s expressions tor these intensities. With 
respect to the absolute measure of the intensities I can say 
nothing, except that the general appearance of the brightness 
is sufficiently in accordance with the law. On the whole 1 
think that these experiments give great probability to the 
truth of the formula considered as a general law: and that 
they establish with certainty that part of it which implies that, 
after passing a certain angle, the direction of the vibration in 
the reflected ray (considered with respect to that in the inci¬ 
dent ray) is reversed. 

Observatory, Feb. 4, 1832. (i. B. AlRY. 

Postscript .—Since the above account was written I have 
(with a favourable sky) seen the white-centred rings many 
times, and several times with a doubly-refracting prism only, 
unassisted by a tourmaline. In examining one part of the 
phienomcna, I find that there is a disvordaiice of a most curiou.s 
kind from what the strict theory had led me to expect. 

When the light is incident at the polarizing angle of the 
glass, the rings, so far as I can see, vanish totally. Though I 
have looked several times with the most scrutinizing attention, 

I have not been able to see the least trace. If the angle of 
incidence is gradually increased till it exceeds the polarizing 
angle, the black-centred rings disappear gradually without 
altering their size (a considerable quantity of light being still 
reflect^ from the diamond) and white-centred rings of the 
same size appear in their place, without any intermediate 
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stage except a total absence of rings. From the ^reement of 
this with theory 1 conclude that the polarization of light at 
the inner surface of glass is (to the senses) complete. But at 
the polarizing angle of the diamond the case is perfectly dif* 
ierent. On increasing the angle of incidence till it exceeds 
this angle, the white-centred rings do not disappear, but the 
first black ring contracts so as to leave no central white, and 
becomes itself the black centre. After this there is no mate¬ 
rial change: 1 find, however, that the black centre of the rings 
produced by light polarized perpendicular to the plane of re¬ 
flexion is always (beyond tbe polarizing angle of the diamond) 
sensibly larger than the black centre of the rings produced by 
light polarized in tbe plane of reflexion. 

The nature of this transition from rings of one character to 
rings of the opposite character appears to me to be, theoreti¬ 
cally, extremely curious. As the rings do not disappear, it is 
plain that if light polarized perpendicular to the plane of inci- . 
dence (or whose vibrations are entirely in that plane) is inci¬ 
dent at what is called the maximum polarizing angle of the 
diamond, a portion of it is still reflect^. Still, however, on 
increasing the angle of incidence the character of the rings is 
changed: and this takes place at an angle where (so far as we 
are entitled to conclude) there is nothing peculiar in the re¬ 
flexion from the glass; and we are tliercforu coni polled to 

admit, tlmt the incident vibration being a. sin — -- (vt — o’), 

A 

when the angle of incidence is increased so as to exceed that 
angle, the reflected vibration is changed from + j?. sin ~ 


(vf — .r) to — <7 . sin --- (^ft — x). A similar change takes 


f )lace at the polarizing angle of the glass: but there, as we 
lave seen, the transition from + /> to — j is effected by pass¬ 
ing through 0, or by the entire cessation of reflexion at one 
angle of incidence; which is not the case at the polarizing 
angle of the diamond. How then is the gradual change from 

+ p sin (»< — ar) to — y • sin (»/— j:) to be explained? 

K A 


I answer that the phaenomena prove that it follows from a 
gradual change of phasCf while the coefiicient is not much 
altered. In other words (neglecting the trifling alteration in 

the coefficient) the quantity -H p sin — (o^ — x) is changed 
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where increases from 0 to ». Tliis may be popularly ex¬ 
plained in the following manner. The common Newton’s 
rings, formed between two lenses, are produced by the inter¬ 
ference of the light reflected from the lower surface of the 
upper lens with that reflected from the upper surface of the 
lower lens. Now if the upper lens be raised a little, or the 
lower depressed a little, the rings contract. As the only im¬ 
mediate effect of depressing the lower lens is to cause the light 
reflected from it to describe a longer path, or to have its phases 
retarded, it appears that a contraction of the rings may be 
considered as the effect of a retardation in the phase of the 
light reflected from the lowrer surface. The contraction of the 
rings then in passing the polarizing angle of the diamond re¬ 
quires us to admit that the phifse of the reflected light (the in¬ 
cident light being polarized perpendicular to the plane of the 
reflexion) is, on increasing the angle of incidence by a few 
degrees, retarded nearly 180®. 

The retardation, however, is not quite 180®. For if it were, 
the character of the rings would be exactly changed, so that 
the proportion of the size of the central black -^pot to that of 
the first while ring would be the same as that of the central 
W'hite spot (before the change) to the first black ring. But as 
the central black spot fornied by rays polarized pcrpcudicular 
to the plane of reflexion is distinctly laigcr than that formed 
by rays f)oIanzed in the plane of reflexion, it seems that the 
black ring has not contracted completely, or that the alteration 
of phase is not quite 180®. Tliis rensouing it must be con¬ 
fessed is not certain, as the same thing would be explained by 
supposing a small alteration of phase in the light polarized in 
the plane of reflexion. I may men< ion here, that in the New¬ 
ton’s rings formed between two lenses of the same kind of 
glass, the central black spot in those formed by light polar¬ 
ized perpendicular to the plane of reflexion is larger than in 
those formed by the light polarized in the plane of reflexion. 

If, while the white-centred rings are under examination, 
the tourmaline and doubly-refracting prism are turned round, 
the rings become faint, but do not disappear, and are changed 
into black-centred rings by the contraction of the rings. 
This is exactly similar to what takes place when a lens is 
placed on a metallic surface, and it proves that (as in the 
former paper), while the angle of incidence is a few degrees 
less than the maximum polarizing angle of the diamond, the 
phase of light polarized perpendicular to the plane of re¬ 
flexion is more letarded than the phase of light polarized in 
that plane. 
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I Imve not found an}' variation in these results from chang¬ 
ing the position of tiie plane of reflexion on tlie diamond 
biirface. 

The result of these experiments and reasonings maj be 
thus stated. 

1. When the angle of incidence is less than the maximum 
polarizing angle of the diuniond, the nature of its reflexion is 
similar to that of metallic reflexion: the phase of vibrations 
in the plane of reflexion being more retarded than that of 
vibrations perpendicular to the plane of reflexion, but per¬ 
haps by a smaller quantity than in reflexion from metals. 

2. In the neighbourhood of the polarizing angle, the nature 
of the reflexion Is different from any that has hitherto been 
described. The vibrations in the plane of reflexion do not 
vanish, but on increasing the angle of incidence by throe or 
four degrees the phase of vibration is gradually retarded by 
neaily 180^. In the reflexion of light whose vibrations are 
perpendicular to the plane of reflexion, there is no striking 
diflbieiicc between the effects of diamoncl and those of glass. 

3. For angles of incidence greater than the poluri/ing angle, 
there is no sensible difference between the effects of diamond 
and those of glass. 

I may remark that the extent of vibration in the plane of 
reflexion may be represented thus (the formula being jjurely 
empirical and given only lor illustration). The vibration in 


the incident light being a sin 



that in the reflected 


light is 
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where b is always small but iiovcr =: 0, and is perhaps con¬ 
stant. 

The conclusions at which I have arrived are at variance 
with one of Sir David Brewster’s (Phil. Tians. 1815). Sii 
David Brewstei'’s character as an experimental philosopher 
stands deservedly so high, and my estimation of his accuracy 
(as observed by myself in the repetition of many of his expe¬ 
riments) is so great, that I think it necestuiry to point out 
distinctly the nature of this disagreement. 

Sir David Brewster states that homogeneous light is com¬ 
pletely polarized by the diamond at the proper angle. 1 have 
made no experiments here witli homogeneous light, and 1 
know that, on account of its extreme faintness, however ob¬ 
tained, little confldence cun be placed in results which depend 
only on the evanescence of the reflected light. But the phic- 
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nomena observed by me are enlirely inconsistent with this 
supposition. If homo^neous light were used, then (on this 
supposition) the bright-centred rings would disappear and 
black-centred rings would succeed them as at the polarizing 
angle of the glass. If white light were used, the rings in the 
neighbourhood of the polarizing angle would be wholly co¬ 
loured, and on changing the an^e the intensity of the differ¬ 
ent colours in each ring would alter, but inere would be 
nothing like contraction. Thus at a certain angle the bright¬ 
est part of the red would be at the centre of the spot, and its 
faintest part would be in the first ring; while for the blue the 
places would be reversed: on increasing the angle the bright¬ 
est parts of both would be in the hrst ring. Whereas in my 
experiments there was no discoverable alteration in the co¬ 
lours of the rings, there never was seen a bright red centre 
surrounded by a bright blue ^ing; but the rings, without 
changing their character as to colour, diminished steadily till 
the central spot was as it were squeezed out. Whether the 
only diamond which I have used may {xissess any peculiarity 
which distinguishes it from those used by Sir David Brewster, 
I cannot say. Meantime I may observe, that the singularity 
ill the reflexion at the surface of the diamond makes it not 
improbable that there may be some singularity in the refrac¬ 
tion also, and renders a more extended inquiry into the laws 
both of its reflexion and of its refraction highly desirable. 

Observatory, Feb. 16, 1832. G. B. AlKY. 


VII. On certain Defects in the British Almanac. B^ 

B. Bevan, Esq. 

To the Editors of the Philosophical Magazine and Journal. 

Gentlemen, 

T S it not worthy of remark, that an Almanac published under 
-*■ the patronage of so learned a Society as that established 
for the Diffusion of Useful Knowledge, should continue to 
be published without giving suris declination i It cannot 

surely be owing to a want of room, when two pages per month 
arc appropriated to the calendar. 

The patrops of this publication must be aware of the im¬ 
portance of this information to all persons who may wish to 
become acquainted with practical astronomy. The declination 
of the sun is independent of the latitude of the place, and 
therefore will serve for all the British dominions; whereas 
the table of sunrise” and “ sunset” can be true only for the 
particular latitude of the place for which it is calculated, and 
can be of little, if any practical use;—at least, a general table for 
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any year in the miscellaneous matter afler the calendar would 
be quite as useful as the two columns now occupying part of 
each monthly space: for many reasons this supplementary 
table would be better, as it might be given for different lati¬ 
tudes, instead of being confined to one latitude. Is it pro¬ 
bable that one person in ten thousand of all the inhabitants 
of London ever observe the rising sun? or would without 
considerable inconvenience be able so to do if inclined ? 

Every astronomer knows that the time of the sun’s rising is 
influenced by many circumstances; such as the elevation of the 
horizon, the density and temperature of the atmosphere, and 
upon the latitude of the place. It might be asked, what part of 
the sun’s disc is to be the index of its rising or setting ? In a 
popular view, the first and last appearance of the sun would 
be considered the time to be observed; whereas 1 presume 
it is intended by the tables to give the time of the centre pass¬ 
ing the sensible horizon, which differs considerably from the . 
first anrl last appearance. If any person should rely upon 
setting their watch or clock to true time by the use of the 
tables published in the British Almanac, tney would be de¬ 
ceived ; whereas if they gave, like other almanacs, the sun’s 
declination for each day, any person with a little knowledge 
of astronomy would be able to obtain his time by an observed 
altitude of the sun, at any time of the day. 

If room is wanted, it might be obtained bv removing much 
of the present contents of the first page of the month to the 
^Supplement. 

The places of the planets might also be given in a more 
useful fbr.n than in the vague and general manner now done 
at the head of the firsi page. 

'Hie constellations in which the planets arc to be found, 
occupy a portion of each monthly department. We might in¬ 
quire the use of this vague information. Will any of the read¬ 
ers of the British Almanac be able to see either Mercury or 
Uranus from such a notice ? Whereas if the right ascension 
and declination of the planets were given four or five times 
in the month, any person might be able to find them at proper 
seasons. 

Want of room cannot properly be urged as^a reason for 
the omission of useful matter; as many things are given in the 
calendar part of the almanac which would be quite as well in 
the Supplement, or in the Companion. 

1 would not be understood to assert that the planet Mer^ 
cury cannot be seen with the naked eye, although it is an 
object seldom seen, in consequence of its proximity to the sun; 
yet there are generally a few days in the year when this planet 
may be easily seen; and it would be no discredit to the Bri- 
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tisli Almanac to point out those ciny<;, and the ])osiitiuii in 
which it will be visible. 

Dec. 14,18:e. 


VIII. On the Theory of Magnetic Electricity. Bj/Mr. Willi am 
Sturoeon, Mcmbci' of the British Association for the Pro¬ 
motion of Science : Lecturer at the Hon. East India Com¬ 
pany s Military Academy^ Addiscombc’, ^c. ^c. * 

[With Figures: Plate I.] 


^ I ^riE original plan which I had prescribed to myself for 
the publication of my investigations on the distribution 
of magnetic polarity in metallic bodies, was that of first de¬ 
scribing all those erperiments which appeared to me to be the 
most interesting, with such explanatory remarks and practical 
rules for their exhibition os were necessary to their being pro¬ 
perly and easily understood ; alid afterwards to offer such the¬ 
oretical inferences, with observations, as naturally presente<l 
themselves to my mind whilst contemplating the curious and 
novel phmnomeiia which these inquiries elicited: and in order 
that the arrangement might be the more regular, uniform, and 
intelligible, I placed the experiments on iron in the earliest 
part of the detail. According to that plan, there would have 
been another communication previous to that which 1 am now 
writing, which would have continuetl, and perhaps completed 
tlie detail of my former original experiments. Since sending 
my last communication to the prcssf, however, I have had an 
opportunity of perusing a paper containing the detail of the 
more recent experiments of Mr. Faraday, published in the Phi¬ 
losophical 'rransactions for the present year; and finding th.it 
several of the experiments there detailed, although performed 
with somewhat different arrangements of apparatus, are inti¬ 
mately connected with those of iiiine already published, and 
consequently with those also which I have uut yet cle.scribetl, I 
have been induced to deviate from my original plan, and to 
offer more early in the scries than 1 had intended, those theo¬ 
retical elements of this new brunch oi physics, of which all the 
rides hitherto advanced for the exliibition of the pliaenoniena, 
however important they may appear in a practical point of 
view, are but the mere consequent subordinate results. 

Before proceeding further, however, with the principal object 
of this communication, 1 must beg permission to observe, that 
notwidistanding the title under which I have hitherto published 
my investigations on this subject is perfectly unobjectionable, 
and also sufficieiitly comprenensive and explanatory for all 


* Coinniimicated by the Author, 
t Phil. Nfiig. and Juurn. of Science, vol. i. p. 31. 
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the phcenomena exliibited by the deflections of tbe magnetic 
needle; the more recdnt discoveries of the electric spark, and 
other electrical pliasnomena by the same mode of excitation, 
(which have conmietely verified my anticipations as to the 
real character oi the excited force which operates on the 
needle,) require to be arranged under another, and a very 
diflerent head. Magnetic Electricity is an appellation which 
compreliends, and may very conveniently serve to express 
generally^ every class of phenomena hitherto developed by 
magnetic excitation of the electric matter, whatever may be 
the character or form of the metal employed. It wi!^ there¬ 
fore be more consistent with sim})licity to confer on the whole 
that general af)pe]]ation ; and to designate, if necessary, each 
individual class of phaBiiomena by its respective characteristic 
properties. Precedents of this kind, distinguishing various 
classes of phaEiiiomena, are abundant in scientinc nomenclature, 
and cannot in this instance be reasonably objected to. 

Considering therefore that Magnetic Electricity is an appel¬ 
lation at once emphatic, intelligible, and expressive of the ex¬ 
citing agent, I have been induced to publish my theoretical 
views of this subject under that geneial head. Moreover, it 
so happens that the laws of this species of electric excitation 
are not peculiar to the display of one class of plmmomena 
only, but are applicable to the development of every fact 
hitherto discovered in this branch of physics. It does not 
therefore require that one mode of excitation should be ol>- 
served for the production of the electric, ami anotlier mode 
for the production of the magnetic eflects; but merely a diver¬ 
sity in the arrangements of the apparatus: for whatever be 
the character of the phiriiomena to be exhibited, the same 
laws of excitation are unitbrmly to be observed,—a circum¬ 
stance which affords another and very powerful argument in 
favour of the adoption of the general significant appcllalion 
Magnetic Electricity. 

Researches iii magnetic electricity have hitherto been con- 
fiiied to the disturbing of the natural equilibrium of the electric 
fluid residing in metallic bodies, and perhaps other conductors 
of electricity, by means of certain movements of those bodies, 
with regard to natural or artificial magnets; and some very 
curious facts have been discovered by these modes of experi¬ 
menting. 

It is certainly something to discover new facts, and some¬ 
thing more to point out rules by means of which the novel 
phamomena may be uniformly exhibited. It very often hap¬ 
pens, however, that in this stage of the inquiry, the develop¬ 
ment of the most beautiful and interesting part of the science 

ITiirdSaits. Vol. 1. No. 7. Jan. 1833. F 
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is but half accomplished. There is still something more to 
be done. A process of ratiocination has yet to be exercised^ 
frequently above the sphere of the mere experimenter, which 
conveys the ideas far beyond the simple exhibition of phaeno- 
mena. Such sublime investigations, if successful, unfold and 
penetrate into the more recondite recesses of nature; transport 
the mind to the very source from which emanate proximate 
and unerring fundamental laws, and display in superior radi¬ 
ance of philosophic light the modus operandi by which the 
dormant powers are impelled into activity, and exercise their 
dominion over the resulting obsequious plwenotnena. 

1 believe it is generally admitted by writers on magnetism, 
that a steel bar in a state of polarization is surrounded on 
every side by the magnetic mutter, frequently called the 
magnetic ^teoium^ u Inch forms to the bur a species of mag¬ 
netic atmosphere. This point being granted, it will be a 
matter of no conseijuence to the present undertaking, whether 
this effluvial matter be stationary as regards the magnet, or 
whether, as some have imagined, it he continually flowing 
from pole to pole: it will be sulHcient for the present purpose 
to consider it as consisting of exceedingly minute, polarized 
particles, emanating immediately from the surface of the steel; 
—concessions of no novel character, and such, I imagine, as but 
few will be found willing to deny. 

With regard to the distribution of the virtual intangible 
magnetic particles in the vicinity of the bar, we cannot perhaps 
be more correctly directed for information than by examining 
attentively the arrangement of fine particles of iron, when 
gently and promiscuously scattered on paper, beneath which 
is placed a magnetic bar: for, notwithstanding the magnetic 
matter itself,—in consequence, perhaps, of the exceeding mi¬ 
nuteness of its particles,—escapes the cognizance of vision, the 
distribution of the ferruginous particles being accomplished by 
its polarizing eHicncy, may very justly be considered as the 
true representative of the distribution of the virtual intangible 
magnetic matter enveloping the surface of the steel. 

Now, as those elemental magnetic intangibles are polar, 
their poles will necessarily be arranged according to the im¬ 
mutable laws exhibited by visible tangible magnets; to which 
they are the main-.spring of all their energies, and the only 
active agents by which their mysterious phsenomena are called 
forth, as displayed in the silent motions of the passive obedient 
steel. Regular concatenations of alternate north and smUh 
poles will, by their mutual attraction, pervade every part of 
the magnetic elHuviurn as decidedly mid us uniformly as in a 
consecutive series of polarized ferruginous bars. 
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Under these considerations it will readily appear, that all 
the elemental magnetic particles enveloping the north ■portion 
of a regularly magnetized bar of steel will have their south 
poles directed towards the surface of the metal, and con¬ 
sequently all their north poles will be directed outwards in 
every part of the arrangement. Precisely the reverse of this 
distribution of poles will take place in the magnetic matter 
enveloping the south portion of the steel; so that in this case 
the north poles will be directed towards the south portion of 
the metal, and consequently all the south poles will be turned 
outwards. 

If now we contemplate the arrangement which would take 
place in the vicinity of one polar portion only, of a piece of 
steel, supposing it to be uninfluenced by a pole of the other 
kind, we shall discover, by the laws of magnetics, that the 
polar affections of the enveloping magnetic mutter will arrange 
the particles of which it is composed, into radial polar lines, 
emanating from every part of the steel surface; for, as each 
individual line will be formed by the attachment of .a conse¬ 
cutive series of dissimilar poles of elementary particles, the 
remote extremities of all these virtual magnetic lines will 
become similarly polarized; in consequence of which, they 
will have a constant tendency to diverge from each other. 
Hence if we be contemplating the north polar portion of the 
steel, the remote extremities of the virtual magnetic lines will 
be north polar \ but if it be the portion of the steel which 
conies under consideration, the remote extremities of the 
magnetic lines will be south polar. Flence also, the lines of 
magnetic action which envelop a bar of steel displaying two 
poles only, may be divided into two distinct classes or sy¬ 
stems ; one of which may be called north polar, and the other 
south polar. If it were possible that either of these systeiiis 
of magnetic lines could be displayed separately and indepen¬ 
dently of the disturbing force of the other system, those lines 
would be perfectly straight, or without flexure in every part 
of their course; that is, they are naturally right lines ; and if 
the magnetized body weVe a sphere, the virtual 2 >olar magnetic 
lines would radiate in right lines from every part of its surface. 
(See fig. 1. and 2. Plate 1.) 

Hitherto I have endeavoured to explain what 1 consider 
radiating magnetic polar lines, emanating without obstruction, 
from a magnetized piece of steel, under the supposition of its 
being unipolar on every part of its surface: but as no piece of 
steel, of whatever form it may lie made, has yet been known 
to exhibit one uniform polar state, but on the contrary, each ' 
piece of magnetized steel invariably displays a plurality of 
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poles, and one, at least, of each description,—it will next be 
necessary to take into consideration in what manner the two 
systems of polar matter affect each other, and in what manner 
the elementary polar lines of each system become deflected 
out of their natural rectilinear course by their mutual attrac¬ 
tion of each other. 


If fine steel or iron filings be gently scattered on a sheet of 
card paper, under which is placed a bar magnet, they will in)- 
mediately become polarized by the in/luence of the magnetic 
matter enveloping the bar; and if they be slightly agitated by 
hitting the paper a few gentle taps with a pencil or other such 
light body, they will become arranged in iniilutudes of ex¬ 
ceedingly fine lines, some of which will be straight, and others 
curvf'ii, as in fig. 'i. Conspicuous lines, each with a dash 
across one of its extremities^ are drawn, to show their general 
positions in each system. 

In this arrangement of the ferruginous particles we have 
perhaps a pretty correct picture of a longitudinal section of 
the distribution and arrangement of the intangible n)agnetic 
matter enveIo))ing the steel bar. Near to, and aroiiiul the 
extremities of the bar, the two systems of polar lines proceed 
in their natural rectilinear direction ; but those polar lines of 
each system which arc more vicinal to the neutral point, or to 
the neutral line ey, which crosses the centre of the bar, in con- 


set^uence of presenting poles of different characters outwards, 
do, by their mutual attractions, aberrate from their natural 
course, and bend or incline towards each other; forming curves 
of different degrees of flexure, according to the powers of their 
reciprocal forces, and their distances from each other. If the 
steel bar be cylindrical, and uniformly riingnetized on every 
side, then, whatever longitudinal line of this magnet be turned 


upwards, or towards the paper, a similar arrangement oi'polar 
lines will he exljibited, demonstiating in the most satisfactory 
manner that the virtual polarizing magnetic matter completely 
envelops tiic ferruginous cylinder. Fig. 1. and 2. represent 
the distribution of tine particles ot iron when strewed on paper 
above the end« of the cylindrical niagriei. 

Fig. 4. i-) n representation of the arrangement of fine par¬ 
ticles ot iron, strewed on paper above a horse-shoe magnet, 
which affords a tolerably exact idea of the direction oi the 
invisible polar magnetic lines as they are distributed in the 


plane of the magnet. Fig. 5. represents the arrangement and 
distribution of iron filings, scattered over a transverse section, 
or over the poles of the same magnet. 

In fig. 4. it is observable that the magnetic polar lines exhibit 
the greatest degree of aberration from their natural rectilinear 
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tlirection, in front.oi the metnllic poles ; whilst but very trifling 
deflections of the-po/<7r lines are to be seen, along the edges of 
the magnet: even on the outside of the limbs the at)erration$ 
are much less than those exhibited on the surface of the bar 
magnet fig. 3. nt similar distances from the'poles. 

in this case the magnetic polar lines maintain their natural 
rectilinear direction, even at considerable distances from the 
extremities of the metal, and particularly between the limbs 
of the magnet; in consequence of the two systems emanating 
from the metallic surface in diametrically opposite directions, 
and meeting each other, as it were, in the same rectilinear path. 
On the outside of the limbs, the aggregate of the two systems 
of polar lines, in the plane of the magnet, are not only so far 
separated from each other as to be little affected by their mu¬ 
tual attraction, but are also so situated with regard to the 
trifesverse curvilinear forces (see fig. 5.), that they fi»rm a 
series of resultant right lines in the plane of the magnet. 
These lines have, however, a small degree of flexure from their 
natural course, arising from their mutual attractions in the 
direction of the metal, which bend them a little towards the 
centre of the magpet. 

Having thus illustrated what 1 consider to be the virtual 
polar magnetic lines, and also their most uaUhI arrangements 
in the vicinity of steel, or other ferruginous magnets, I now 
propose to show that the excitation of magnetic electricity, 
and also the direction of the curi ents excited, are referable to 
the agency and position of these polar magnetic lines alone; 
without any regard whatever to the poles, figure, pr position 
of the steel which they envelop; any further than as those lines 
are casually arranged on its surface, by the diverse arbitrary 
forms and proportions it is so frequently made to assume. 

fTo he continued.} 


Xr. Notes on the History of English Geology. By 
William Henry Fitton, M.D. E'.R.S. cjf-c*. 

[CoiicUuIed from vol. i. p. 4.'i0.'] 

[With a Plate.] 

^T^HE, geological publications of Mr. Smith pre now so well 
* known, and the progress of the author'.s researches has 
been sketched with so much truth and spirit by Mr. Sedgwick, 
in one of his addresses from the chair of the Geological So- 

* [The whole of the subsequent p^es, ns wjell as some passnjies in the 
preceding parts .of this paper, which afe lietwecn bnickets, arc recent 
additions to the original as re[iriiited in 
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cjety tKkrtfaj^ ibllowing; pages will be little .piore than ff-state- 
merit of £ldltes‘and,<^Ifcuni!>ta)ices coniiec;ted wiih,thuudiffusion 
of his'Vieu^, which is known to have liad .great, effect ip the 
advdAcleintfnt of the silbject in this country^ betui'e liie iippeor-^' 
ance/of’hi^ geologfcal map in 1815': and-.stich a stateiDenl the' 
writer of these pa<;es is enabled to give upon the best authority, 
through the kmdmess of Mr. Phillips of the York Institnlion, 
who'has enti'gsted to him several original maps aiul other 
papers, of very early date, preparetl- chiefly by Mr, Smith 
Mmself at various times. The collection however, unfortii- 
natbly, is but a part of what it was originally; several of the 
documei^s haTing been lost on Mr. Smith’s removal ir<g)> Jiis. 
residence in Loudon in 1819. 

The best mode of intioducing the information contained in. 
these papers, will be to prefix a brief notice of Mr. Smith’s 
progress, drawn up in very unpretending language by hini:illl^ 
about the year 1804. 

** In 1787, at the age of eighteen, I became an assistant of 
‘ Mr. EdwavdWebb, land-surveyor, and was "employed in the 

* surveyor estates and the inclosure of extehsive,oommpns and 
‘ open fields in the counties of Oxford, Warwi^^, Worcester,. 

* Gloucester, Wilts, Hants, and Somerset; which embraced 

* all the strath, from the red-marl at Inkborough, and Hugby, 

* near Alcestei', to the sand and gravel over chalk at Dibcivn, 

‘ between the New Forest and Southampton. 

“ In 1789 I first saw the red-marl at Inklmrough, and 

* made many in(|uiries respecting it and the lias, and its clan's 

* contiguous. The latter were further noticed on setting out 
‘ the allotments of ipclosure at Great Kintori, Warwickshire, 

* and also thef red-marl on the road to Warwick. On the lat- 

* t^site of lias, there had recently been un experiment for coaK 

“ In '1T90 I particularly noticed a boring for coal on the 
« very'different soils of the New Forest. All the varieties of 

* soil in so many surveys were particularly entered ; and, from 

* stilf more juvenile hnbiK, some of the organised fos.sjis^ as the 

* anomia^ and qiioitstone, or flat echinus of jLlm uiiclei* oolite r 
‘ and employed'ill the fields; 1 observed n^stune in those parts 

< would set an edge.to a knife'. 'Hie .chall^'‘with which 1 wrote 

* and drew rude figures^ and the black nlnts u.sed in striking 

* fire with .steel, I^tnen also learnt camp by the drivers pf stage- 

* wfggpris frQm’'Stokcnchifrcli Hillsf.which chalk hiljs 1 pass- 

< ed in my way tp and froni London, when between twelve and 

* fovnrtaeri years of age. "The anrfa^e of the country from 

* Liondon'to Bath, ana from 'Vl^arwick to .Southampton, being' 
‘‘familial to me before 1 settled in Somersetshire, 1 was strirck 

. , • Spe Phil. Mng^ .Tn'd A'nrials N.S. V(»] ix. p. 972. 
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* with the ceincidence^of certain part$ thereof*' and fhe^toUlit 

* nature of its so]l and rocks; and ‘ particujarly wi^ <h^ re- 

* gular beds of lias^limestone in the .qiiaf'ricM, 'betweeu ^ath 
‘ and Stowej, an estate of Lady Jones, whi^b^l went.lo aurv 

* vey; and was* Surprised to find the red-marl of that place 
‘ and High Littleton,—so evidently the,»meas that of^Wilr- 
‘ wickshire, not similarly used for marlirig land, Coid^was 
‘ worked at High Littleton beneath the red earth. I was de- 
‘ sired to investigate the collieries, and state the particulars to 
‘ my employer. My subterraneous purvey of these ooal veins, 
‘ with sections which I drew of the strata, sunk tlirpugh in^tha 
‘ pit, confirmed my notions of some regularity in the matter' 

* of the hills above the red earth, which they wer^in the ,ha- 
‘ bit of sinking through;—but on this 1 began to think^Ibr 
‘ myself. 

“ My observations on the superposition and continuitv of 
‘ the strata were greatly extended in 1792; and iu the follov^iug 

* year, by taking levels for the proposed Somersetshire canal, 
‘ 1 proved the red-marl, lias, blue-marl, and inferior^Oplite on 
‘ the tops of the highest hills to be generally indiued towards 

* the east: and this notion of a general declination-appeared 

* to hold through all the varieties of strata in the considerable 

* extent of counti^ before noticed; aPd other levels x^Qvn two 
‘ parallel valleys in the same strala seen^ed further to confiiipx 

* the general notion. It then became u consideration how I 
‘ could best represent this ordet of superposition,—ctmtinuity 
‘ ill the course, and general eastern declination, of the strata 
‘ successively teriniiialihg at the surface of the^earth. 

“ After attending the Somersetshire Coal Bill in Parliament, 

* 1 was appointed, with two gentlemen of the Committee, to 
‘ go on a tour of observation on canals. Both these gentle* 

* men were coal-owners, and workers tliereof, which induo^ 
‘ them, as curiosity did me, to keep separate-memoranda of 

* tlie collieries in our route: but my more eager object was thp 
‘ verification of the preconceived order of superposition con* 
** tinuity and declination of the strata.^ I had generally the‘ 
‘ look-out seat in the chaise; and on.a journey of upward^ of 
‘ 900 miles, commenced in August, and extemied to New* 

* custie-upon-Tyne by one route, and, back by another, j[ re* 
‘ turned to Bath the end of September 1794, without^^pni- 
‘ municating to my fellow travellers anjr of my nuqierbus-obr 
‘ servations, which confirmed the geueraf prlnci^^ > beforel 

* entertained. ‘ 

“ For six years I was the i^sident engineer oh tb^Somei^el*' 
‘ shire coal canal, which put my notions of ^coabstratificatiort. 
‘ to the test of excavation; and! generally pointed out to con* 
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* tractors and others, who came to undertake the work, what 

* the various parts of the canal would be dug through. But 

* the great similarity in the rocks of oolite,on and near the end 

* of the canal to^yard Bath, required more than superficial ob- 

* servation,—to determine whether those hills were not com- 

* posed of one, two, or even tliree, of those rocks, as by the dJ- 

* st\nctions of some parts seemed to appear. These doubts 

* were at length removed by more particular attention to the 

* site of the organized fossils, which I had long collected. 

* This discovery of a mode of identifying the strata by the 

* organized fossils respectively imbedded tlierein,—the sharp- 

* ness of those in tiieir primitive sites, contrasted with the 

* same fossils rounded and water-worn in gravel, led to the 

* most important distinctions; which at once seemed to clear 

* away the rubbish and common stumbling-blocks in geology. 

“ I'hus stored with ideas, which J knew not how to make 

* publicly or privately useful, on being introduced to Dr. An- 

* derson, then at Bath, and to the Rev. Benjamin Richardson, 

* and the late Rev. Joseph Townsend, I was induced by the 
‘ late Mr. Davis to make known to them some of niy dis- 

* coveries. Dr. Anderson pressed me for a map and somege- 

* neral account of the stratification of England, to publish in his 

* Recreations on Agriculture, and sent me the first and second 

* parts of that work: but getting into a variety of business, in 

* draining land, See. in remote parts of England and Wales, 
my correspondence with the Doctor ceased, without my com- 

* plying with his wishes.—1 became intimately acquainted with 

* the two other gentlemen, and opened my mind fully to them; 

‘ and at the Rev. J.Towiisend’s house drew up the first tabular 
< account of the order of strata, with the organized fossils by 

* which they are respectively identified, in all the hills around 

* Bath. From hence the information spread like a circle upon 

* water; for my two sanguine friends thought remuneration for 

* my discoveries was sure to follow the publicity of information 

* so useful and important. 1 found, liowever, 1 bad still to 

* work my way, against that stream of difficulties which musf 

* ever attend the pursuit of such objects by a man like me, 

* who had not property sufficient to publish it. 

“ The utility of such discoveries in draining and otherwise 

* improving land, induced some gentlemen of the neighbour- 
‘ hood to put them to the' test. This new occupation threw me 
‘ in the way of T.W. Coke, Esq., who, during his stay at Bath, 

* visited the agricultural imnrovemcfits on Thomas Crook’s 

* estate at Tytherton, where l was employed. From hence I 
‘ went into Norfolk; and thence soon-'after to W’^obum, where 

conceived the complete drainage of Prisley Bog, the site of 
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Mr. Elkington’s iinsiiccessiiil o\j)oiiiucnl.s, aiul the fiirtht'r 

* converting much of it into occcllciil wuler meadow, would 
^ have injured me the Duke of Bedford’s patronage. But here 
*■ my hopes of remuneration vanished with the public loss of 

* that great man. 

“ Business of all sorts connected witli the stratification of the 
' country pressed upon me; and some of iny friends thought 

* the retaining of such information would insure me more 
‘ advantages in my profession than 1 should derive from the 

* publication thereof; and the late Duke of Bedford himself, in 

* a long interview with him on the subject but a fortnight be- 

* fore his death, said, tiie publication woulil be better deferred 
** a few years, as I should have the more opportunity of per- 

feeling my system, and the public mind would be better pre- 
“ pared to receive it.” Mr. Farcy was then the Duke’s agent, 

* and w'as anxious to liecome aerjuainted with the subject of 
‘strata; which, at the Woburn, Holkham, Bmithfield, and 

* Bath agricultural meetings, 1 scrupled not to explain very 

* freely; and to eliiciilate by general and local maps of the 
‘ strati heat ion. Mr. Farey, and his friend Mr. Bevan of Leigh- 
‘ ton-Beaudescrl, who immediately after became an engineer, 
‘ had very extensive practical lessons, at the Duke’s request, 
‘ as I was informed, in the vicinity of Woburn, the Dunstable 
‘ chalk bills, and on other strata of the vale of Aylesbury,— 
‘ confirmed by a collection of the organi/ed fossils by which 
‘ all these strata are respectively ideiilificd. 

“Thus before 1803, I had nil ly (aught, in the field, the 
‘ practice of tracing all the strata, and of iileiitiiying them by 
‘ the organized fossils, from the highest in the series over chalk 
‘ down to the coal.” 

In another paper, which seems to have been intended for 
])ub]ication, as part of a narrative of his earlier progress, after 
alluding to his surveys during the years from 1787 to 1790, 
Mr. Smith thus states morcfully the result of his proceedings 
at T ligh Littleton. 

«-But the discoveries of regularity in the strata, which 

* more particularly induced me to pursue the subject of geology 
‘ to such an extent, chiefly originated in 1790 and 1791, in sur- 
‘ veys of estates and collieries in Somersetshire, where 1 found 
‘ at High Littleton the same red earth sunk through for the 
‘ coal. The order of superposition in the coal-measures or 
‘ strata perforated at each pit in that neigliboiirliood, seemed 
‘ well known to some of the colliers; and on drawing a sec- 
‘ tion thereof, with nine veins of coal, 1 was naturally led to ask, 
(* —Whether the superincumbent strata,rising into bills from 
“ 200 to 300 licet above the mouths of their coal-pits, were not 
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“ also regular ?—1 was constantly told—there was “ nothing re- 
“ giilar above the rctl ground,” which in their sinkings varied 
‘ much in thickness; nor could they tell which way the coal 
*• would pitcii, until the red earth was sunk through. This did 
‘ not deter me IVoin pursuing my own thoughts on the subject; 
‘ and in 1792 and 179'i, the general declination of the superior 
‘ strata to the cast or south-east was verilieil, by a survey and 

* levels continueil many miles through the adjoining country, 
‘ for a canal purjioscd (o be made in the vicinity of Bath. 
‘ Ascertaining this fact by my spirit-level, in three parallel 
‘ vales some miles apart,—that the lias and freestone of the 
‘ Slone-hrash lldls, which were previously well known to 

* me, had such a general declination,—I soon applied these 
notions to all the extent of country before mentioned; and 

* began to delineate on maps the courses of the strata; and 
‘ constantly traced and retraced the order in which they would 
‘ be interscclcil in making the canal. 

“ The superintendence and execution of the canal I had 
‘ before surveyed confirmed the notions previously formed of 

* the strata; and the canal excavations, and the now quaiTies 

* opened, produced organized fossils, for the ideiitilication of 

* several sti'ata, which could not have been oUierwise distin- 
‘ guislied. 

“ These fossils were collected, written upon, and preserved 
‘ in the order of strata, as vouchers thereof; and in .Iiinc 
‘ 1799, a written account of these di.'scovcries, in a tabular 
‘ form, was given to tliivc scientific gentlemen, tlic Kev. Bon- 

* jnniin liiclmrdson, tlie llev. Josejih 'rownscud, and William 
‘ Janies, Ksq., from some of whom inunnscripL copies w'oie 
^ multiplied and extensively circulated. 

“ This paper, printed in the oiiginal form in the Memoir 
‘ which accompanies the map of the strata, shows also the dis- 
‘ covery of regularity in the courses of springs; which soon h<;- 
‘ came an important branch of mj' mineral surveying. 'I’hns 
‘ knowing how to distinguish upon the surface the courses of 
‘ the impervious strata;—and tliatthe w'ater which falls from 

* the heavens is collected in the cavities of rocks and other po- 
‘ rolls strata, on the siibterrene surface of the impervious, and 
‘ thus forced to run out on the soil, I considered myself qua- 

* litied for the business of a drainer and general improver of 
‘ land; and in the extensive prosecution of sucJi works, many 
‘ of the very best local observations have been made.” 

It appears, therefore, that Mr. Smith’s researches began 
among the Coal-tracts; and no better school can be imagined 
for insti notion in the phenomena and relations of strata. Not 
that in many other portions of the series of secondary rock**, 
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equal regularity may nut be ubseivcd, with equal care; but 
i>imply because the corntueicial value of the coal is great 
enough to justify a large expenditure of capital in those ope¬ 
rations of surveying and levelling, which arc indispensable to 
the perfection of geological maps and sections. Among the 
documents connected with this early period of his irupiirics, 
is a suction of strata sunk through for coal, at Pucklechurch 
in Gloucestershire, in which a considerable depth of lias and 
red-marl is represented nearly in a hori/ontal position reposing 
directly upon coal-strata, which are highly inclined. 7'he 
drawing is very well executed, and could not fail to suggest 
to Mr. Smith the important fact, that these two groups of 
strata are, generally, unconforinable in that })art of England: 
—but in this we have already seen that he was distinctly an¬ 
ticipated by Mr. Strachey. 

Another docim)cnt still preserved, of about this date, is a 
part of a coloured section, from the chalk-downs near yalisbwy, 
to the coal-measures near llristol. What rcinains of this draw¬ 
ing goes down to the red iiiari, and gives in detail, with very 
little room lor correction even at the jiresent day, the out¬ 
crop of the several beds, as they appear along the main road 
through Norton, Hinton, llroadfield, and Mitlbrd. A single 
transverse section of this kind on a well chosen line, it is ob¬ 
vious, is suiricicnt to unveil the whole sirncture tjf any strati¬ 
fied coimtiy. 

|}y his introduction to the llev. Ijcnjamln llichardson, of 
h'arleigh near Bath, in 171)9, he acquireil one of his most steady 
and di^interesteil friends. WJjen this gciitJemarijwho had been 
liimsJf a zealous geological inquirer, first sliowcd his col¬ 
lection ot fossils to Mr. Smith, the latter began iumiediutely 
to ])lacc them in the order of the strata, to the extreme asto¬ 
nishment of the collector, at the new light thus suddenly 
thrown upon a subject wiiich he had long and successfully 
studied in other points of view'. By Mr. llichardson. Smith 
was made known to Dr. Anderson, who, forcibly struck by 
the novelty and importance of his discoveries, urged him 
to prepare an account of them for publication in a periodical 
work on A<rriculturcs and its kindred brandies of know- 
ledge, in wJiich the latter was at that time engaged*; and 
with this request Smith made some preparations for comply¬ 
ing. lint the task of composition was new to him, and by no 
means acceptable. If De Saussure (w'ith all the advantages 

* “ llccruatioiis in Agiiciiliiire, Natural Hbtory, Arts, and Miscellaneous 
‘ Lileruture: by James .\udersuii> bb i).” bondon 1790,&c. 
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<if eiiiication and leisure) fell the iniperfectioiis of his own 
cle.ar and eloquent style’", a man like Smith, engaged in la¬ 
borious business, and struggling with diflicultics, may well 
be allowed to tremble at the prospect of appearing, for the 
first time as an author, and on a subject upon which he felt 
his re|mtation must ultimately depend. He says himself in 
one ol his letters,—‘ Many of the better learned in the world 
‘ might deem it the height of folly, for a man who has never so 

* much as received a common grammatical education to at- 

* tempt to instruct the public.’ 'I'lie work of composition, 
therefore, went on but slowly; and in reply to pressing letters 
from ]}r. Anderson during the autumn of 1799, there is a 
draft of an answer from ISmith apologizing for this delay, and 
stating that without aid and instructions he was much at a 
loss to arrange his papers in such order as woidd make them 
Jit for publication: ‘ But, ’ life continues, ‘ had not business 
‘ and a multiplicity of concerns diverted my attention more 
‘ than usual from the pursuit of niy favourite subject, you 
‘ might before this have been in possession of such remarks 

‘ as [ shall be happy to consign to your care, for the good of 
‘ the public; conscious that they may at some future period be 
^ found of much more value than may at frst be perceived, by 
‘ those w/u; have not been accustomed to viev) things in the same 

* light as 1 have done for some years past. Yet,' be says, in 
n draft of another letter, ‘ notwithstanding all the time and 
‘ thought I have bestowed on the subject, and the case with 
‘ which I can trace each stratum distinctly from the chalk hills 
‘ if this country demm to the coal, —I find it still difficult to be 
‘ described in writing, without entering into the niinutiio of 

* the subject mucli further than 1 tear w’ould be consistent 
‘ with your plan.’ 

The expected memoir never n:ade its appearance: But the 
suggestion of it seems to luivc had the efiect of inducing Mr. 
Smith to put his materials into somewhat better arrange¬ 
ment, and to hasten the pioparation of his majis and papers, 
several of which boar date soon aftci this j)criodf. 

In 1799 also, he was introduced by his friend Richardson 

* “ Quant a mon style, je ii’eii ferai point I’apologie , Je ronnois ses ini- 
‘ pcrlcction^; mais, plus exerpe a |;ravir les rnchers, rjii’a iniiriicr ct polir 
‘ phrases, je nc me siiis attarhe qu’u rendre elnircmeiit Ics ul)jets que 
* j’ai vus., et les iiripressions que j’ai iiciitics .”—Voyages dans Ics Aljws. 4to. 
Uiscour'i prelimiiiaire: tom. i. p. xx. 

t A letter Innii Mr. (Jniwshav of Merthyr, in the beginning of 180-1, 
ittateM that Dr. ’I'lirtoii of Swansea was at that time ready to Iwcunie the 
editor ot \voiU»; but iiolhiiig farther aj)peais to have been done 

in that <liif.«.iioii. 
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to llie Itcv. Joseph Townsend, of Hath ; at whose house the 
former wrote, from Smith’s dictation, and at the suggestion of 
'J’own.send, that “ Tabular View ” of tlic order of the strata in 
the vicinity of Ihitli, with their respective organic remains, of 
wiiich the original is now in the nuiscnm of the Geological 
Society. A copy of this very remarkable document is inserted 
in the present paper (sec the Table in p. 4f> and 47); and it is 
um|uestioiiably one oftlie most striking examples of elaborate 
and successful research whicii the history of geology affords. 
It will be perceived, as Mr. ISedgwick observes*, that the suc¬ 
cessive groups fi’om the chalk to the coal-measures inclusive, 
arc here denoted by series of numbers ; the author not having 
then decided upon those names for them which he subse- 
(jiiently adopted, and which still form a part of the geological 
nomenclatiire of Knglaiui. 

From such interviews, and from excursions with Smitfi 
himself in the iicighbourliood of Bath, Mr. Townsend became 
JUlly possessed both of Itis princi[>lcs, and of the detail of his 
results: and the knowledge thus accpiired he published sub- 
secjuently (in 1813) in a volume, already mentioned;—which, 
notwithstanding the incongruity of its title, and the introduc¬ 
tion of a great deal of extraneous matter, is the best exposi¬ 
tion of Smith’s labours that lias apjiearetl. But it is to be 
lamented, if Mr. Townsend’s })urpo&e was to place the works 
of Smith elfectiinlly before the public, that be did not choose 
(or his book a title and ostensible subject more congenial: 
since in its actual form, there was nolliing to attract an un¬ 
learned reader desirous of obtaining geological information; 
—aiitl much to repel those who were acijuainted with geo¬ 
logical history, and with the unhappy results of that alliance, 
w'hilSl^ is professedly the object of Mr. Townsend’s volume 
to sup])ort. 

At this period, 1799, Mr. ISmitli had coloured geologically 
the old county Lsurvey of Somersetshire, and a small circu¬ 
lar map of the country around Bath; both works of great 
merit;—the latter especially, giving proof of extraordinary tact 
in detailing the minuter divisions of strata. The original of 
this circular map has been presented to the Geological Society, 
and is now in their Museum. 

Mr. Richardson now justly felt, that the time was come when 
fcimith was called upon to assert his claims to his own dis¬ 
coveries; and on tlie pressing suggestion of that excellent 
friend, a Prospectus was published and extensively distributed, 

* Geolo^ic.tl Soc. Piocccdiiigs, 1S3I; and Plul. Mag. and Aiinals, N.S. 
vol. ix. p. 276. 



Order of the Strata in the Vicinity of Bath; — dra's:n up ly Mr. William Smith in 1799. 
[From the Original in the possession of the Geological Society.]— to, p. 45, line 7. 
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ill June 1801} lor a work, U» be enlitled, ‘ Accurale ])elincu- 
‘ Hons and Descriptions of ihe natural order of the various 
* Strata that are found in different parts of England and Wales, 
‘ voifh practical Ohsenmlions thereon —ami an agreement was 
made for it«> publication with a Loudon bookseller, 'i'he sub¬ 
scription filled readily;; and tlie author appears at this time 
to have applied himself seriously to tiie task of publication ; 
several dilloreiit sketches of memoirs, ami coloured maps 
of various sizes, still existing, which bear the date of that year 
(1801). One of these, a coloured copy of the Index to Carey’s 
England, which lias been presented to the Geological Society, 
is alone sufficient to prove the great extent to which the 
order of the strata had been ascertained at that perioil: and 
among other documents of this date in Air. Smith’s posses¬ 
sion, are two copic' of Carey’s larger m:ip, on a scale of fificeii 
miles to an inch;—one of them, iiiicoloured, having the lines of 
outcrop of some of the strata cut through, so that they can be 
raised above the general level' of the pajjer, the other coloured 
geologically, and differing very little, even in the more com¬ 
plex parts in the interior of tlic soulli of Liiglaml, from the 
more finished map, published scvtu'al years afterwards. In 
the North also, the lino of the oolites in Yorkshire, derived 
principally from notes taken during the author’s excursion of 
1794, deserves, in the opinion of a very competent judge, to be 
contrasted with a less accurate colouring of that country, sub¬ 
sequently published by Air. Smith himself in 1821. 

One of the chief defects in all these maps is, that the tract 
between the North and South Downs of Kent, Sussex, ike. is 
erroneous: being coloured, in some co})ies, of the same hue 
with the beds above the chalk; while in others, although the 
outcrop of that stratum towards the Wealds is expressed, the 
subjacent beds arc not detailed. Nor do the colours, iu any 
of the maps now referred to, extend to Cornwall, the greater 
part of Wales, or the north-western counties of England. 
With these exceptions, the maps of this early date do not 
suffer by comparison with any of the more recent publica¬ 
tions; and the great difficulty of the oolitic tracts in the in¬ 
terior seems to have been at that is.ne completely overcome. 

Among Air. Smith’s remaining papers, arc several frag¬ 
ments intended for a Aiemoir to be connected with the map 
and sections; one especially, in his own writing, whicli 
contains a “ Plan ” in detail *, wi^i several pages of a preface 

* Tlie paper here referred to is as follows: the date is 1801. 

‘ Plan of the work: 'fo be divided into 'I’wo Parts.— 

" The Firtt of which should treat of the structure of the earth, orgeticrid 

* disposition of the most remarkable known strata, collected from the best 

* authorities, and arranged according to the order discovered in I'aigland; 
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and introduction: and these, with some slight defects or rather 
peculiarities of style, are of such value, that it is much to be 
lamented that the undertaking was not completed. 

The failure of the bookseller who was to have published the 
intended work, most unfortunately defeated this project of 
publication: but it is clear that Mr. Smith w'as then in posses- 

' and the Second should enter into the particulars of each stratum, with 

* the fobbils and minerals that have hitherto been discovered, with their 
' connection and dcpcndance one upon another. Though it is impossible 

* for the labours of an individual ever to accomplish a tTiousaiidtli part of 

* what is proposed by this section; yet when a system is established which 

* has Nature for its prototype, every one will be enabled to contribute his 

* mite, and carry it on from time to time, till after ages may get a tolerable 

* description of the habitable world, 

“ Many sections of the strata, in diderent directions, will be necessary 

* to show their various inclinations, lii the general section, each principal 

* stiatimi should be niiiiibered; with progressive nimibers, beginning at 

* the eastern strata of the kingdom ; or, till tliat can be accurately ascer- 

* tuined, at some stratum that forms a grand feature therein. As for in- 
‘ stance, the chalk which I would call No. 1 ; and those lesser str^ita, 

* which are contained within it, or generally attached to it, or form any 

* subdivisions therein,—1 would call 1. a., 1. b., l.c., &c. If any thin stra- 

* turn should be omitted, or a new one discovered, it iiia> be bi ought into 

* those tiuinbers, by making it 1 a a., &c. 

“ After the general section of a country or district, should follow a 

* large section of each stratum, with its concomitant small strata: with 

* drawings and descriptions of such peculiarities as the principal stratum, or 

* those connected with it, are found to contain ; whether the exuviae of 

* marine animals, vegetable impressions, or fossil wood, coal, and metal of 

* every description. 

“ 'I'he same numbers which refer to the section, may refer to an explana* 

* tioii of the eheinical properties of each substance, so far as discovered. 

* This may be placed at the eiul of the book, or make a scimrate volume; 

* where those properties may be more minutely examined than can con- 
' sisteiitly be done in the body of the work,—which is intended to form a 

* true representation of the order of A’d<«re,with no more digressions from 
‘ the main subject than are absolutely necessary to make it intelligible. 

* Plates should be bound up at the end of each volume, in a peculiar man- 

* ner ; these, as well as the strata, to make them more striking, should be 
' coloured. 

“ The Second Section of the work may be divided into chapters, each 

* stratum making a chapter or division, to which its name in ctfnspicuoua 

* characters should stand as a title. The names of particular substances 

* described in this division should also appear conspicuous and striking 
‘ as well as l he places they are found at, or near to ; and a more particular 

* section will accompany each part of the work, with the map divided into 
' squares, or published in parts; which may be united together, and form a 

* complete map and general section on a large scale.—[Query, Map of each 

* stratum ?’] 

The chemical part, w'hich refers to the other by the numbers, may be 

* iirraiiged under the heads Iron, Coal, Limestone, &c. By this means 

* those veins which lie very distant from each other, will admit of an easier 

* conipariiion. This should form a summary of the more useful minerals.” 
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sion oi sucli documents, in a state fit for their appearance, as 
to embrace all the leading facts, and a great part of the detail 
of what has since been made known on the stratification of 
England. Had he pubiisiied, as he could have done, at this 
period, lie would have stood alone, and anticipated all com¬ 
petition by several years; and his work would have given an 
impulse to the subject, the effect of which it is now impossible 
to appreciate. But it is equally clear that, long before the map 
and sections did issue from the press, quite enough had been 
done by Mr. Smith himself, ond by many of those to wlioni 
he communicated his observations, to dilfuse a knowledge of 
his principles, so widely and effectually, as nearly to amount 
to a publication of them in England. 

Though defeated in his purpose of making hi.s discoveries 
public, in the best and least disputable form, by the unfore¬ 
seen and critical event above mentioned, he does not seem 
to have been dispirited, or to have changed his habit of im¬ 
parting his knowledge without reserve. He continued to ex¬ 
hibit his maps, sections and specimens as usual, and to explain 
his views to all who were desirous of becoming acquainted 
with them. Full of his subject, overflowing with information 
long familiar to his own mind, but in the then existing state of 
geoTo^ quite new to his contemporaries, he could not help, in 
fact, diffusing what he knew : and in some instances about this 
period he was veiy fortunate in these commiinication.s. 

“ I think (Mr Bevan mentions, in a letter to the writer of 
this paper) ‘ the first of my acquaintance with Mr. Smith was 

* in June 1 SOL at the sheep-shearing of the late Duke of Bed- 

* ford at Woburn Abbey. 

“ After dinner I observed a person at the table exhibiting 

* some papers with sketches of the stratification of England. 

‘ 1 did not observe any of the coitipany appear to notice with 

* much interest or iUleiition the sections, or attend to Mr. 

* Smith’s theory; and he was on the point of folding up his 
‘ papers, with little hopes of engaging the attention of any of 

* the company, when 1 retjiiested him to allow me to examine 

* them, which be seemed pleased U< do. From that time our 
‘ acquaintance has continued to the present lime. 

In the course of aoout half an hour, 1 learned from him 

* the outlines of his discovery:—pretty nearly ecjufil to all that 

* has been since made known, except as to detail. 

“ In the evening of that day 1 called at Woburn, on my 

* friend Farey; and explained to him the theory of Smith, 

* and assured him that 1 had compared it with many facts 

* within my own knowledge in the neighbourhood, and found 

* it fully to agree with them. Mr. F. did not coincide with 
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‘me at that time; but soon allerwarils he entered into the 
‘ system with great pleasure. 

** In January 1802, at the Duke of Bedford's request, Mr. 
‘ Sinitli came to Woburn, to investigate the stratification of 
‘ the southern parts of this country, and the parts of Bucking- 
‘ hamshire adjoining. The letter announcing the arrival of 
‘ Mr. Smith, is dated 23rd January 1802, inviting me to join 
‘ them oil the following Monday, to spend three or four days 
‘ on a geological survey, to commence near Dunstable, at tlie 
‘ foot of the chalk hills, and thence to Weiidover, Aylesbury, 

* Quainton, Winslow, Leighton, &c. In this survey we loaded 
‘ ourselves with fos.dlsand specimens;—and thus commenced 

* our geological experience under the guidance of tiie founder 

* of the system. 

“ More investigations of this nature would have followed, 

‘ but for the death of the Duke of Bedford, under whose kind 
‘ patronage, and at whose expense, the first survey was 
‘ made.” 

Tile picture given in the beginning of these passages is 
very striking. Those who are acquainted with the imperfect 
dififusion of geological knowledge in England even at the pre¬ 
sent da}', can imagine what it must have been to deliver a 
lecture on a new geological system, alter dinner, to an assem¬ 
bly of English farmers at an agricultural meeting, more than 
thirty years ago; nor can they be surprised at the result de¬ 
scribed by Mr. Bevan. Yet even there this zealous devotion 
and enthusiasm were not without reward : for Smith then made 
one convert of such value as to compensate for the inattention 
of many of his reluctant'hearers. 

Mr. Farey was another pupil wlio became known lo Mr. 
Smith ubutit the same time: and in a letter to Sir Joseph 
Banks, giving an account of the geological excursions men¬ 
tioned hy Mr. Bevan, Mr. Farcy states, that he had then 
seen in Smith’s possession a coloured geological map, of very 
large size, (about 7^ feet by 5 feet,) on which the outcrop of 
the several strata was delineated ; and that Smith had given 
him information of peculiar value on the distinctions between 
the su}>erficial accumulations of clay, loam, and gravel, and 
the same substances in the form of regular strata. 

In May 1804, lie attended a meeting of the Board of Agri¬ 
culture ill London, for the purpose of exhibiting his maps and 
sections, and of explaining his views, and was requested by the 
Board to prepare a specific statement of his researches. At 
the Woburn sheep-shearing ofthe same year, apaper was drawn 
up by Sir Joseph Banks, and a sum of money raised, by sub¬ 
scription from the Duke of Bedlbrd and other eminent and 
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patriotic persons, for the double purpose of publishing Smith’s 
works, and of compensating the author,—on the ground that 

* the expenses he had incurred in travelling and in sacrificing 

* time that ought to have been altogether devoted to his pro- 

* fessional duties, were not likely to be repaid to him by the 

* profits of their publication.’ In the course of this year also 
his collection of specimens was removed to his house in 
London ; where it was seen and examined by many of the 
persons interested in the subject; among whom were several 
of those who afterwards became leading members of the Geo¬ 
logical Society, on the institution of that bodyinl807« The 
cmlectioii was subsequently (1806) purchased by Government 
for the British Museum, where it now remains. 

In the mean time, this continued delay in the publication of 
works so long announced, must have appeared unaccount¬ 
able to those who were not acquainted with the circum¬ 
stances; and as the hopes of communication from the author 
himself had been so often disappointed, it was not to be ex¬ 
pected that other persons should abstain from applying the 
general principles which had been so freely diilused. Those 
who, from indolence or a fastidious desire of perfection, or— 
as in the case of Mr. Smith, from a combination of unfor¬ 
tunate events,—too long delay the appropriation of what they 
have done, must be content to run the risk of seeing their 
discoveries brought forward by other persons. Nor would it 
be just or reasonable, without the strongest evidence, to doubt 
the fairness of such rival claimants. The history of every 
science abounds in examples of coincidence in discovery, pro¬ 
duced by accident,—by tlie natural course of inquiry,—or by 
the effect of hints so very slight, as not to be appreciable even 
by those who act upon them. 

During the latter years of Mr. Smith’s progress in England, 
the French naturalists had been mtenily occujiied in the ex¬ 
amination of their own country: and in 1810, Cuvier and 
Brongniart published an abstract of their celebrated work on 
the environs of Paris*, which was followed during the next 
year by the volume itselff. Of a ork so well known, it is 

* Hxsai tur la GeograpMe Mineraloguiae des Environs de Paris.—Annales 
du Museum, turn. xi. p. 293, &c. This abstract is stated (p. 294-5; to 
have been read to the Institute in 1810:—and the authors expresslv say 
that their abridgement was published liefore the completion of their work, 
—which had been commenced four years before, in 1806,—for the purpose 
of ‘‘ taking date” for their researches.— Quelqnes circonstances nous ohhgent 
de presenter aujaurd*hui ect ahrSge, et de prendre dale pour des rechcrehes aussi 
longues, Sfc.' 

t Paris 1811. 4 to. pp. 27H. 
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sufficient to say, that no publication has given a greater im¬ 
pulse to geological science;—bringing into view distinctly, 
and for the first time, that great class of deposits which con¬ 
nects the secondary strata with the products of still subsisting 
operations, establishing on impregnable ground the import¬ 
ance of zoological inquiries to the history of the earth, and 
affording some of the most masterly examples of tlie investi¬ 
gation of local details. The principles on which this memo¬ 
rable work is framed, are precisely those to which Smith had 
previously been conducted, and which there can be no ques¬ 
tion he had made known extensively in England, so far buck 
us in 1799,—superposition of strata, identified by the fossils 
which they contain: and to these principles it is plain the 
French philosophers must have been led, by the independent 
inquiries which had been long ^oing on in France, and by 
the better acquaintance of the French naturalists with Wer¬ 
ner’s doctrines as to the order of. formations. After mention¬ 
ing the steadiness in the order of the strata throughout tfie 
tract which they describe, the authors have thus distinctly 
announced the principle of which they availed tliemselves in 
recognising them.— 

* Cette Constance dans I'ordre dc superposition des couches Ics plus 
ininccs, et siir line etendiie dc 12 iiiynam^tri's au moins, est, seiun nous, 
nn des fails les plus remarquables qiie nous uyons constates dans la suite 
de nos recliiTclies. ]l lioit eii resiilter pour les arts, et pour lagcologie, 
des consequences d'autant plus inturessantes (|u’clles sent plus sfires, 

‘ Le muyen (|ue nous avoiis employe pour recuiinoitrc au milieu d’un si 
grand nombre de lits calcaires, un lit drja observe duns iin canton tres 
eloigne, est pris da la nature des fossiles renfermes dans chaque couclie; 
ces tossiles sont toiijoiii's gcncralement Ics inemes dans les couches cor- 
respondantes, et iirrsentcnt des diffiVencus d especes assez notables d’lin 
systeme des couches si un autre systeme. C’e^t un signe de reconnois- 
sance qui jusqu’a present ne nous a pas trompe^.’ 

It was not till the summer of 1815,—after an interval 
during which the author had to struggle with many severe 
difficulties and trials, that Smith’s Geological Map of Eiiglaiul 
at lust made its appearance, and was followed by the publi¬ 
cation of the other productions enumerated at the commence¬ 
ment of this paper. Of works now so long in the hands 
of the public it is needless here to speak in detail; but for 
the purpose of illustrating the progress of the subject, within 
the limits to which these pages arc of necessity confined, a 
reduced copy of the (leological Section from London to 
Snowdon f has been inserted in the plate annexed to this pa- 

* MssatfS^e.—Annala du Muteum, xi. pp. 307. 308. 
t This Section, though not published till 1817, had been long before 
prepared. 



54 Dr. Fitton*s Notes on the History of English Geology. 

per; so that the series of figures may serve to place before 
the eye of the reader some of the most important steps which 
geological science has made in this country. The first figure 
of the plate represents a real section, by Mr, Strachey, of 
a colliery in Somersetshire,—in which the relative position of 
the red-marl and superior strata, and of the coal-measures, is 
distinctly seen. The second figure proves that Strachey was 
acquainted also with nearly the whole of the English series 
of strata, though he suffered himself to be called aside from 
the facts, by a fanciful and extravagant hypothesis as to their 
inclined position. The third figure* is that by which Mr. 
Michell illustrates his masterly exposition of the structure of 
the globe. It is in truth an abstract section, on a very small 
scale, of what really exists in nature. The fourth figure is 
Smith’s section of England just mentioned; and was at the 
time of its publication not only the first and most perlect 
display of the strata of this island ever published, but un¬ 
questionably one of the most perfect sections of any portion 
of the globe so complex, which ever had been produced. It 
is necessary, fur the purpose of rendering the numbers on 
this section intelligible, to subjoin a List of the strata to which 
they refer, and this has been taken from the engraved table in 
Mr. Smitli’s memoir connected with his map. [See the List 
at page 55.] The reader will thus be in possession of the 
state of our knowledge respecting the English series at the 
date of its appearance; and a comparison with the recent list 
of the strata, on the same page, will show the changes which 
the further researches of the last fifteen years have introduced f* 
One remark only may be offered here, with respect to tlie 
lowest members of the series in Smith’s maps and sections, 
which arc confessedly the most imperfect portion of his 
work;—and though derived from theory, it may perhaps he de¬ 
serving of attention. It will be seen, even from the section, 
(fig. 4.) that the lines of stratification above the coal-measures, 
and on the east of the districts occupied by the slate and other 
trauaition rocks, are nearly parallel; all decliiiit)g uniformly 
towards the south of east. But ni such lines are visible to the 
westward: the strata thereabouts are contorted and confused; 
and it has been doubted whether any such permanence really 
exists among them, as will bear a comparison with that which 
has been shown to prevail ainon^ the higher members of the 
secondary series. May it not be inquired, Whether this iucon- 

* From the Phil. Trans, 1760. vol. li. p. 566. 

f The coinciilrnce of the list of 1815, with the ‘Tabular view’ of 1799, 
(see pages 46 and 47) proves very remarkably the accuracy of the observa¬ 
tions of that earlier date. 
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Names of the Strata on the Map 
and Sertions. 


[These upper beds above th^ 
chalk Hot fiottced by bmith. 


London Clay. 

Clay, or Brick Karth 

< Vag. 

jSund and light Loam 


Chalk 


S Ujipcp 
k Lower 

Crccn Sand. 

Blue Mnrl.. 

[Sand. 
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10 

11 


12 

13 

14 

15 

16 

17 

18 
1!) 
20 
21 
22 

23 

24 
2.'> 
26 

27 

28 

29 


30 


31 

32 

33 

34 


[TV/e Wealdcn group not di 
sUngnished by SmUh.] 

Portland Rock. 

Sand. 


Oak4ree Clay. 

[Coral Rag and Pisolite , 




Sand and Sand-stone 

Dark Blue Shale. 

[Kelloway Stone. 

Cornhrash. 

Sand and Sand-stone 
b'crc-tt Marble Rock ... 

GreatOolite{g[;^'"Violi;;‘ 

r Fuller’s earth & rock] 

Under 3 Oolite. 

OoliteJSand. 

f Marlstone. 

Blue Marl. 

, . / Bine. 

{ White. 

Red Marl and Gyiiouiii 


Magnesian Limp«tone. 
Soft Sand-stone .... 


Coal Districts. 


Derbyshire Limestone. 

Red and Dun-stone. 

Various; Killas or Slate .. I .| 
[Gianitc, Sienitc, Gneiss .. 


1832. 


Present Names. 


Chalk 

Green. 

sands 

Weald 

Cli 


^Marine and Fresh¬ 
water Strata of the 
J^Ie of Wight and 
Dorsetshire, &c. 

, London Clay. 

Plastic Clay. 

[The Crag of Suffolk, 
^c. is superior to all 
the Strata here rnis- 
merated.] 
i Ujjjier. 

1 Lower. 

{ Upper Greensand. 
Gault. 

Lower Grecn-sand. 
rWeald Clay. 

Hastings Sands. 
(_Purbcfk Limestone, 
f Portland Oolite. * 
Sand, beneath the 
Portland Stone. 
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Sands and Grit. 
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Oxford Clay. 
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Forest Marble. 

... 

Bradford Clay. 


Great Oolite (Hath). 


Fuller’s Earth. 


Inferior Oolite. 

• •.. 

.Sand and Grit. 

« • • • 1 

rMarl. 

Lias > 

Blue Lias. 

. White Lia.s. 


T3 ^ 
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B 
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l~lled Marl. 

A Zechstein, Conglo- 
L nierate of Exeter. 

Coal-measures. 
Millstone Grit. 

{ Mountain, or carbo¬ 
niferous Limestone. 
Old Red Sandstone. 
Transition Slates,&c. 
Granite, &c. 
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gruity is not apparent only?,—resulting, not from any want 
of regularity in the arrangement of the lowest beds themselves, 
but from the difficulty of detecting their relations, and our very 
imperfect acquaintance with them ?. If the hypothesis be true, 
which supposes all tiie stratified rocks to have been produced 
by deposition, there is no obvious reason w'hy the order should 
be more constant and regular in one portion of the series 
than in another:—and if (to advance still farther in theory) 
the change in the character of the lower secondary rocks has 
been produced by their proximity to the crystalline, and per¬ 
haps at one time incandescent, masses beneath them, may 
not distinctive characters still survive, if sought for by re¬ 
searches sufficiently acute and persevering, to enable us to 
detect those })roofs of order in their deposition,—which must 
have been obvious, or at least discernible, at the time when 
they were deposited, and must have remained so, till their 
characters were partially changed? 

This sketch of the progress of geology in England has now 
been brought down to the period of Mr. Smith’s publications; 
beyond which it wfis not the intention of the writer to extend it. 
In the course of these remarks, conflicting claims may possibly 
have been weighed with too much exactness, against obser¬ 
vations not in the first instance derived from study, but sug¬ 
gested by sagacity, or almost spontaneously arising from the 
mets as they came into view. It may therefore be right to 
repeat, that nothing has been stated here with any intention to 
question the consciousness of originality, in those inquirers 
whose observations we have shown to have been anticipated. 
And after such a list of authorities as it has been our duty to 
bring together, no better conclusion for this paper can be 
adopted, than a passage from the eloquent and affecting 
address delivered from the chair of the Geological (Society, 
in conferring upon Mr. Smith tiic first mark of public grati¬ 
tude which it was in the powei of that body to bestow.— 
Mr. Sedgwick, while exercising upon that occasion, what he 
justly calls the ‘ high privilege ’ of rewarding distinguished 
merit, has thus adverted to the labours of preceding inquirers: 
—* The works of tliese authors were, however, entirely un- 

* known to Mr. Smith during his early life, and every step of 

* his progress was made without any assistance from them. But 

* I will go further, and affirm, that had they all been known 

* to him, they would take nothing from the substantial merit 

* of his discoveries. Forcunately placed in a country where all 

* our great seermdary groups are brought near together, he 

* became acquainted in early life with many of their complex 



. ^rof. Daniell on a iteio'Oxif-h^drogen Jet, * 57 

^ relations: he saw particular species of fossils in particular 
Sgroups of strata* and.in no others; ahd ^ving generalization 
‘ to'phsenomena* which men of less onginu minds would 

* have regarded as merely local, he proved, so early as 179i> 

* the continuity of certain groups of strata, by their organic 
‘ remains alone, where the mineral type was wanting. He 

* mode iarge collections of fossils; and the moment an op- 
‘ portunity presented itself, he arranged them all stratigra- 

* phicaUy. Having once succeeded in identifying groups of 
‘ strata by means of their fossils, he saw the whole import- 
^ ance of the inference^—gave it its utmost extension,—seized 

* upon it as the master-principle of our science;—^by help of 

* it disentangled the structure of a considerable part of £ngw 

* land,—and never rested from his labours till the public was 
‘ fairly in possession of his principles. If these be not the 
‘ advances of an original mind, I do not know where we are 
^ to find them: and I affirm with confidence, after the facts 
‘ already stated, that the Council of the Geological, Society 
‘ were justified in the terms of their award; and that Mr. 

‘ William Smith •was the first in this country to discover and 

* to teach the identification of strata, and to determine their 

* succession, by means of their imbedded fossils*.’ 


X. OnaNeaoOxy-hydi'ogenJet. By3, F. Daniell, £s^.jF'.iR.£> 
Pnif. Chem. Kin^s College, London. 

To R, Phillips, Esq. 4^c. 

My Dear Sir, 

Y SEND you herewith a drawing of a jet for the combus- 
tion of any inflammable gas with oxygen, which 1 have 
found extremely useful, both in original research, and in com- 
niodiously exhibiting a variety of instructive class experiments. 
Several of my friends have adopted it at my suggestion, and 
are equally pleased with it; and I have in consequence been 
so^ often applied to for a description of the arrangement, tha^ 
siflpple as it is, I cannot but think that an account of it may 
be acceptable to many of the readers of your Journal. The 
''drawing represents it entire, and in section, and of two thirds 
of the'original size: ab is a jet of brass, to be connected, by 
means of the stop-cock c, and flexible pipe, with a gas¬ 
holder oP oxygen gas. This is fixed by means of a screw g, 

* Address of Mr. Sedgwick, as President cf the Geological Society, on 
awarding the first Wollaston medal to Mr. William Smith.--Procoedings 
of the Gleological Society, 1831, pp. 273, 274.—See Phil. Mog. and 
Annals, N.S. vol. ix. p'. 273. 

Third ^ies. Vol. 2. No. 7. Jc.n, 1833. I 
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in the centre of another jet ef, (only seen in the section,) and 
connected by means of the lateral arm and screv rf, with an¬ 
other gas-holder of hydrogen gas; or with, what is better still, 
the pipe of a coal-gas burner. T^e second jet thus, forms an 



exterior coating to the first; and when the inflammably gas 
flows through it, and is ignited at the oriiic^ a stream of oxy¬ 
gen may be directed into the interior of the flame by -means 
of the latter with any required degree of force. 

All the eflects of the oxy-hydrogen blowpipe may thus be 
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prtfJuceil with the neatest convenience and safety; and that 
iipon^ a scale which it would not be prud^t to adopt with 
that instrument. When coal-gas is used, the change in the 
colour of the flame indicates with great precision the exact 
amount of oxygen which is suflicient to insure perfect com¬ 
bustion; anil by these rncaiis I readily effected the fusion of 
100 grains of clippings of platinum into a perfect button, 
with an expense of less tlian three pints of oxygen gas. The 
aperture of the jet did not become, during the process, hotter 
than the hand could bear. The combustion of tlie gases is 
thus rendered so extremely manageable and oeconomical, that 
I have not the least doubt that l)y the proper arrangement 
of three or four such jets, the waste cuttings of platinum which 
are formed during tlie working of that metal, and which at 
present can only be worked up by redissolving tliein in acid, 
might be readily melted together, and applied to profitable use. 
f have succeeded in inelliiig together a considerable ijuantity 
of the grains of crude platinum, after digestion in nitric acid; 
but the button was perfectly brittle under the hammer. 

By placing the end of the jet /jA within a lantern provided 
with a pniubolic reflector, and exposing to the flame upon a 
pin of platiiiuiii a small fragment of lime, I succeeded perfectly 
in exhibiting the beautiful experiment of Lieut. Drummond’s 
light; and can produce a prismatic spectrum almost equal in 
brilliancy to the solar. By concentraiing the rays of light 
from the same source by means of the lenses of a solar micro¬ 
scope, phos})hoi'iis may be inflamed, and chioiide of silver 
blackened; iiHording a beautiful illustration of the conversion 
of heat, which will not pass though glass into heat which will 
pass thiough glass, with all the properties of solar heat, by the 
radiating power of a solid undergoing no chemical change 
whatever. 

The same jet when supplied with cdinnion air from the 
gas-holder, instead of oxygen gas, serves the pur]loses of a 
very convenient blowjnpe; and I have taken the opportunity 
which this ajiparalus has afforded me, of trying upon a small 
scale the experiment of heating the current of air which sup¬ 
plies the couibustion, upon the principle which has lately been 
applied with such great success at the blast-furnaces of the 
Clyde Iron-works, according to Mr. Dunlop’s patent. 

For this purpose 1 connected the jet ba with a brass lube, 
seven inches long, which I heateil nearly to redness; but upon 
passing a current of air through it, it issued at the orifice at 
a temperature, I think, below .300°. When the flame of coal 
gas was supplied with this current, the temperature of a pieefe' 
ofplatinum exposed to it visibly exceeded the temperature 
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of the same piece when the flame was fed with cold air; but 
I did not succeed in melting it. A pfece of platinum foil, 
however, showed signs of fusion upon its edges. By heating 
the current of air to a still higher degree, by exposing it in 
its course to a larger and a hotter surface, I should not despair 
of accomplishing this object. 

Indeed, since I have had the good fortune to show that the 
Ipghest temperature of our furnaces does not, probably, ex¬ 
ceed 3500° Fahrenheit, instead of 22,000°, at which it has 
been, till very recently, estimated *, it is easy to understand 
how a supply of air at 600° or 700° may increase their effi¬ 
ciency ; and that a like augmentation of temperature bears a 
considerable proportion to the melting point of cast iron reck¬ 
oned at 2800°, which would be perfectly insignificant if the 
same point were 18,000°. 

1 remain, iny dear Sir, yours very truly. 

King’s College, Dec. (>th, 1832. J. F. DaniELI.. 


XI. On the Existence of a Real or Imaginary Root to any Equa¬ 
tion. Bij R. Murphy, Esq. M.A. Fellow of Cains College, 
Cambridge f. 


L et f{x) = 0 be any given equation : put .r = p + g v' 1. 

Then giving to p and q all possible values, there must be, 
amongst the values off {x) which result, some one exactly = 0. 

For if not, if we reject all the imaginary results, there must 
be some one amongst the real ones nearer to zero than any 
other; let the values of p and q be then P and Q, and let 
R be the value of the function. 

Let h be an indefinitely small quantity, then changing P 
into P+A, R would be changed into R-)-A A" (retaining only 
the lowest power of k). 


But if we change simultaneously P into P + A cos 



and 


W — - 

Q into Q+A, sin —t the whole increment to « or P+Q i/ — 1 
n 


is then A (cos + v' — I sin ; and consequently f(a:) 

or R would become R + A A* (cos -- + ^ — I sin * ] 

' « n * 

= R-AA» 


* See Prof. Daniell's papers on his new Register Pyrometer, in Phil. Mag. 
and AnnaU, voi. xi.; and Phil. Mag. and Jotirn. of Science, vol. i.— Edit. 
t Communicated by the Author. 
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therefore, the change first effected does not give a result 
nearer to zero than R, the second one and vice versd; 
contrary to hypothesis. 

Hence the propos ition must be true. 

Cambridge, Dec. SO, 1832. 


XII. Notice respectiTig the Determinaiion of the Geographi^ 
Positions of the Village of Chamouni, and the Convent of me 
Grand Sit, Bernards By 3. D. Forbes, Esq, F.R,S, L, ^ E.* 


A MONG the instruments with which 1 provided myself 
before leaving Britain, was a portable altitude and azi¬ 
muth circle, constructed for me upon Captain Kater*s prin¬ 
ciple, by Mr. Robinson, precisely similar to that which ac¬ 
companied Captain Parry upon his last journey towards the 
Pole. It is considerably larger than the instruments usually 
made by Mr. Robinson of this form, and proportionably more 
perfect. The circles have a diameter of inches, and are 
divided to 15". The azimuth circle has three verniers; that 
for altitude, two. Two telescopes accompany the instrument, 
with three simple eye-pieces, and a diagonal one. The level 
is an excellent one, and diere are various other appendages 
which I shall not at present particularize. 

1 intended to use this circle rather ns a theodolite than an 
astronomical instrument; but my friend Professor Gautier, of 
Geneva, to whose kindness I have been much indebted during 
my stay in that place, suggested that I should make it the 
companion of my journey in Savoy, and determine the posi¬ 
tion of two_ points of interest, (for neither of which have we 
any direct observations,) Chamouni, and the Convent of the 
Grand St. Bernard; the last in particular is interesting, from 
the importance which attaches to it as a meteorological sta¬ 
tion. I readily adopted liis suggestion ; and had reason to be 
satisfied with the capability of the instrument to resist shocks, 
having been carried during the greater part of the journey 
upon a mule. The weather at Chamouni was far from fa¬ 
vourable, and I only obtained two series of simple altitudes 
of the sun on different days, for the time, and three altitudes 
of Polaris at intervals during a cloudy evening. At St. Bel:- 
nard 1 was more fortunate; I obtained corresponding altitudes 
on the evening of the 30th of August, and the succeeding 
morning, which gave the time of apparent midnight: and 1 
took eight successive altitudes of Polaris^ half with the face of 


* Read before the Royal Society of Edinburgh, December 3, 1832 ; and 
comraunicated by the Author. 
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the instrument east and half west. The piercing cold of the 
night rendered these observations somewhat dilTicult, being 
u transition of no less than 60° Fahrenheit, from the heat 
under which I had been suffering in the plain a few dajs be¬ 
fore. The longitudes which 1 have deduced chronometrically 
cannot of course be depended upon to great exaclnebs, con¬ 
sidering the trial to which the instrument is subjected in tra¬ 
velling on the mountains. I'he rates which 1 shall give below^ 
wftl show the degree of confidence which may be placed upon 
them. The chronometer was constructed for me with extreme 
care by Mr. Whitelaw, of Edinbui'gh, an artist whose inge¬ 
nuity and practical skill will, 1 hope, in due time be generally 
appreciated^. I have been perfectly satisfied with the per¬ 
formance of this instrument, under a great variety of trials to 
which it has been subjected: the rales I am about to give 
were influenced of course by the incessant jolting of a vtry 
rough journey, made cliiefly on foot, and are only to be C(jn- 
sidered in reference to such circumstances. 

Geneva, 18.'32.—Mean daily rate of chrono¬ 
meter, August 16—18 . 

From August 18 to September 5 (including 

tlie journey in Savoy). 

From September 5 to September 6 . +26 ‘0 

Chamoimi.-—FrQm August 21 to August 26... +26 •! 

N.B. This unifori)! rate is surprising, when I state that in 
the interval (August 25) I made the excursion to the ^^Jardmf 
with the chronometer in my pocket. I should certainly have 
left it behind, had I not required it for niagnetical observa¬ 
tions which I made at the “ Jardin^ 


I +20**3 
j +26*7 


Observations. 

Geneva, Aug. 18* O'*. Error of chronometer upon mean 
time at the Observatory.slow 11 ™ 46®’2. 

Chamouni. I^c PrieurL Aug. 24* 4'* 31™. Error of chro¬ 
nometer upon mean time by eiglit simple altitudes of 
the sun; four with the iimb of the instrument in each 

direction . slow 12 ™ 10^*0 

Aug. 26* 4'* 48™. By five simple altitudes slow 11 17 ’8 

Aug. 26. Determination of the latitude by altitudes of Polaris. 


Time by Cfaron. Pace of Instruiacnt. Altitude, 
llh igm 27 S .5 West. 46° .59'30" 

40 19 East. 47 7 30 

47 49 East. 47 9 22 


Latitude. 
45° 55' 14" 
45 56 40 
45 56 26 


* A description of liis beautiful escapement has been given by Mr. Ro' 
bison in the Edinburgh Transaction^, vnl. xi. 
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Face of instrument, West. Latitude 4-5® 55'14^' 
-East. - 45 56 33 

Mean or latitude of Le Prieure. 45 55 54* 

Longitude: E. of Geneva ... 2® 47**6 = 41'54" 

-- ■■■ Paris. 18 4 

——-Greenwich 27 25 

St. Bernard. (At the Hospice) Aug. SO** 4** 28“,andl9*'12“. 
Six pairs of equal altitudes of the sun gave for the error 
of the chronometer at midnight.slow 9™ 50**2. 

Aug. 26. Dcterniinalion of the latitude by altitudes of Polaris, 


['ime by 

Cliron. 

Face of Instrument. 

Altitude. 

Latitude. 

S'* 

57 m 22 * 

West. 

46"^ 

8' 

4.5" 

45® 

50' 

11" 

9 

3 

56 


46 

11 

37 

45 

50 

21 

‘J 

15 

25 

East 

46 

16 

30 

45 

50 

35 

9 

19 

.51 


46 

17 

52 

45 

50 

10 

9 

2.5 

10 

— 

46 

20 

0 

45 

SO 

11* 

.9 

28 

17 


46 

21 

30 

4.5 

50 

26 

9 

35 

59 

West. 

1^6 

24 

1 

45 

SO 

0 

9 

4.3 

20 

— 

46 

25 

15 

45 

48 

16 


Mean with face of instrument, W. (excluding the 1 
last v.alue lis differing too much from the mean j 
Mean with face East. 45 50 20 


Latitude of the Hospice of St. Bernard. 45 50 16 

Longitude : E. of Geneva. 3™41**S = 55' 22" 

-Paris. 18 58 

-Greenwich.. 28 19 


Geneva^ Sept. 5** O'*. Error of chrtjnoraeter upon mean 
time ...slow 3“ 46*’0. 

The following are some of the positions previously assigned 

to these stations. „ ^ j 

I rieuj e dc Cnamoum. 

Latitude. Long. H. of Paris. 

Raymond. Map of the Alps...... 45^54'52" 4° 31'40" 

Map of ♦he kingdom of Sardinia, 

published under the direction >45 58 45 
of Government. Turin, 1819 J 
Map attached to the new Survey 

of the Italian engineers. Mi->45 52 30 4 .33 0 

Ian, 1827 . ) 

Map of Savoy, by Chaix, 1832... 45 55 0 4 32 15 


58 45 


New determination 


45 55 .54 


4 31 0 
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Hotpice du St. Bernard. 

Latitude. Long. £. of Paris. 
Raymond. Map of the Alps...... 45° 52'30'' 4° 49'48'' 

Map of the kingdom of Sardinia, 
published under the direction >45 56 30 
of Government. Turin, 1819 } 

Map attached to the new Survey S 
of the Italian engineers. Mi- >45 48 4.^ 4 54 0 

Ian, 1827 . ) 

Map of Savoy, byChaix, 1832... 45 52 30 4 50 0 

New detei'mination. 45 50 16 4 44 30 

In reducing my observations 1 have employed the conve¬ 
nient tables of Mr. Bally, except for refraction, for which I 
took l)r. Young’s table, given in the Nautical Almanac. 

Geneva, 3rd Nov. 1833. 


Xlll. Description a Species of Natural Micrometer t xoitk 
Observations on the Minuteness of Animalcula. In a Letter 
addressed to Sir David Brewster, by George Fairholme, 
Esq. F.G.S. 

My dear Sir, 

YN the course of a series of microscopical observations, in 
which 1 have been of late engaged, accident has thrown iii 
my way a species of natural micrometer, an account of which 
I now beg leave to send you. For though it may possibly not be 
new to one so well acquainted with every thing relating to 
such subjects as yoprselfj yet I think it worthy of description, 
from its having brought home to my own mind the conviction 
of a fact in nature, which, though we are assured of its reality 
by numerous authors who have written on animalcula, is yet 
almost beyond the range of credibility, unless proved by actual 
demonstration. 

All authors who have treated of microscopic objects, have 
said that there are some animalcula so inconceivably minute, 
that it would require many thousands of them to form the 
size of a grain of sand. Now, although we may be satisfied 
that the extent of created objects appears quite boundless, in 
whichever direction of the scale we may direct our thoughts, 
yet the powers of the human understanding are so much more 
limited, that though the tongue may express it, the mind fails 
in its attempt to conceive defined ideas of organized beings so 
much below the scale on which our common conceptions are 
foniied. 

' I have not found, in any author, the mode by which he 
arrived at his conclusions respecting the comparative size of 
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the two objects above named. Leuwenhoek calculates, pro¬ 
bably from conjecture, that the size of some animalcula is to 
that of a mite, as a bee is to that of a horse. 1 think that thc^? 
following observations will demonstrate the truth of that remark; 
but in a manner more conclusive and convincing than mere 
conjecture. 

hi the course of last winter, having observed on a dry and 
frozen gravel walk a variety of small hollows, of a greenish 
colour, it occurrcdfto me that that tint might have been occa¬ 
sioned by the scum upon water during the summer rains; and 
if so, that it would probably contain animalcula. I accordingly 
scraped olFa little of the frozen surface, and mixed it with water 
which had been boiled, and in which I had previously ascer¬ 
tained that there were no animalcula. In a few' hours I ex¬ 
amined a drop of this water, and found, as yet, no animalcula; 
but I discovered a number of rninule transparent fibres, appa¬ 
rently vegetable, and to the existence of which, the green tint 
I had first remarked was probably owing. 1 found these fibres 
transparent: and when view’cd in a certain degree of shade, 

I observed them to be marked throughout their whole length, 
in the must delicate and regular manner, with divisions like 
globules in a hollow tube, each of which was separated from 
another by a space of exactly similar dimensions. In the 
course of a day or two I again examined the water, and found 
in it a variety of animalcula, some of which were the most 
minute I hud ever observed, except perliaps tliosc found in an 
infusion of pepf)er. The highest powers of a good microscope 
gave me no iiifbrination as to their form or structure, except 
that they were of an oval or round form, and moved about w’ith 
considerable activity. 

Having near me at the time some sea sand which I had 
been examining, I put a few grains of it into the drop, with 
the view of forming some idea of the comparative, size of these 
minute creatures; and I then began fur the first time to con¬ 
ceive the possibility of what has been stated by Leuwenhoek 
and others, who have described to us the result of their ob¬ 
servations in the minute walks of animated nature. The dif^ 
fcreiice of size, however, w’as so great, and the angular figure 
of the grains of sand so rude, that I despaired of ever advancing 
beyond conjecture as to their actual comparative measurement. 

It happened, however, that a straight piece of the above- 
mentioned graduated fibre lay near one of the grains of sand 
and as the globules or marks in the fibre were as nearly as 
possible of the same size and shape as some of the animal- 
cida swimming around, it occurred to me to use this fibre as 
a base on which to measure the comparative size of the two 

'Jhird Series. Vol. 2. No. 7. Jan. 1833. K 
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objects. I had then an exactly graduated scale for this par¬ 
ticular calculation; and by taking the square and cubic mea¬ 
sure of a variety of grains, of different shapes, and striking 
the mean of the whole, 1 found that instead of many thousands 
of animnlcuia for the size of a grain of sand, there were from 
one to three millions, necessary to make up the solid bulk. 
For 1 found the mean of ten measurements to be, 60 of the 
globules, which, with their 50 equal intervals, made 100 for 
the side of n square: the matter therefore s^ood thus; 

100 X 100 X 100 = 1,000,000. 

But in this calculation I had by no means taken the smallest 
of the animalcula discernible in the fluid. Many were much 
smaller than those 1 calculated upon; so that ! had thus a 
simple means of proving to demonstration the existence of 
animated beings from one to three milliom tf times less than 
a grain of sea sand I 

By means of a species of micrometer of my own construc¬ 
tion, of a very simple character, but sufficiently correct for 
all common purposes, I consider the graduation of this natural 
fibre, with the intervals between the globules, to be about 
6CX)0 to an inch; and as the animalcula on which the above 
calculation was made were of exactly similar size and form, 
we thus find that the space of a common half-inch die would 
require 27,000,000,000 of these organized beings to compose 
its bulk ! And when we consider that others w'ere distinctly 
visible in the same fluid not more than one third part so large, 
the calculation mounts far beyond the mental powers of dis¬ 
tinct conception. 

When the microscope thus discovers to us wonders in the 
lower part of the scale of creation as incomprehensible as 
those which the telescope has disclosed to us in the upper; 
and when we consider that we have no ground for supposing 
that either of these instruments has been yet brought to its 
hip^hest powers,—the boundless extent of the works of the Al¬ 
mighty is strongly presented to the mind. We thus find 
that ail our ideas of magnitude and minuteness are merely 
comparative; and that v^en we endeavour to extend them 
beypnd a certain pqlnt, we soon become lost in boundless ob¬ 
scurity, and find our views of creation terminate in infinity on 
either band. 

1 inclose a small quantity of the earthy matter, in which 
you will find specimens of both the fibre and the animai- 
cula. To observe the former in perfection, it may be exa¬ 
mined very soon afler being put in water; but the latter will 
not appear in any numbers, or with much motion, for several 
ddys, I have at present a glass containing some of the earth, 
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which 1 have kept for about eight months, supplying pure 
boiled water as evaporation takes place. In the course of 
frequent examination during that period, 1 have found many 
different species of animalcule succeed each other; and I 
have even reason to think that different generations of the 
same species have been produced and have disappeared during 
that time. 

I beg you will excuse my troubling you with details, which 
may possess none of the merit of novelty to you. 

Yours, &c. 

Ramsgate, August 18, 1832. GeoRGE FaiRHOLME. 

P.S. I dud the light of a lamp much su¬ 
perior to thatoftlie sun for microscopical ob¬ 
servations on transparent or very minute'ob¬ 
jects. 

A grain of the sand alluded to is about 
the size of one of the small dots in the annexed 
figure, and the zigzag line represents their 
irregular form. 



XIV. Proceedings of Learned Societies, 

LINN^AN SOCIETY. 

Dec. E AD the Description of a species of Thrusli, killed 

at Heron Court, Hants, in January 1828. By the 
Hon. Charles A. Harris. Communicated by John Curtis, Esq. b.L.S. 

This account was accompanied by a letter fiom Mr. Yarrell, con¬ 
taining some observations on the bird, which appears to be identical 
with the Java Thrush (Turdus variiis of Dr. Horsfield), a native of 
the Indian Islands, and also of New Holland. The specimen shot 
was in perfect plumage, and had no appearance of ever having been 
in confinement; but Mr. Yarrell is disposed to think that the species 
may likewise prove to be African, which, if confirmed, would account 
for its appearance on our southern coast. 

Read also a continuation of Dr. Nees von Esenbeck's paper on 
East Indian Solanete. 

Dec. 18.—A paper was read, entitled ** Observations on the 7Vo- 
jHEolumj^htapkyUum of Lamarck ; by Mr. David Don, Libr, L.S." 

The Tropeeolum pentaphyllum is a native of the countries bordering 
on the Rio de la Plata, where it was first discovered by Coromerson j 
and from specimens collected by that indefatigable naturalist, the 
figure and description published by Lamarck were derived. The 
trivial names of pentaphyUum and quinaiuntt given to it by Lamarck 
and Heltenius, are, as Mr. Don justly observes, misapplied to a plant 
whose leaf is merely deeply lobed. Notwithstanding its having been 
described and figured by various authors, and but very recently in 
the Botanical Magazine and Register, Mr. Don appears to be the 

K 2 
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only one who has seen the ripe fruit, which proves to be a black 
juicy berry, resembling in appearance and flavour that of Vaccinium 
MyriiUus. This remurkable character, together with the valvate 
aestivation of its calyx, Mr. Don considers as amply sufficient to 
entitle the plant to be regarded as the type of a new genus, for which 
he proposes the name of Chymocarpust with the following essential 
cliaracter: 

Chymocarpus. Calycis astivatio valvata. 

Petala 2, Peticarpium baccatum! 

The author avails himself of the opportunity of entering into de¬ 
tails on the natural affinities of theTroptPoleiPj which he is disposed to 
place near to the CapparidecPy and he points out the many characters 
which distinguish them from the GeraniacceXt with which they have 
usually been as-'oeiated. On comparing them with Hippocastanete, 
the author remarks, many striking analogies present themselves; but 
although the latter family is chieHy distinguished from Tropncoletv 
by its ai'borescent habit, bpfjosite leaves, and terminal inflorescence, 
he is not inclined to admit that there exists any intimate affinity 
between them. 

Head likewise the conclusion of Dr. Nees von Esenbeck’s paper 
on -East Indian Solanete. 

This paper is entirely descriptive, and its chief oljject is to give 
an account of the Solanae comprised in Dr. Wallieh's collections. 
The species, with the exception of Anisodus luridvs^ are referrible 
to old and well-known genera, and principally consist of 2*2 of Sa- 
lanum, 6 of Physalis^ and 5 of Datura, The characrers and syno¬ 
nyms appear to be drawn up with much care, and display the research 
and skill of the learned author. 


ZOOLOrWCAL SOCIETY'. 

Proceedings of the Committee o/* Science and Correspondence. 

July 24>. —A. Letter was read, addressed by Sir F. Mackenzie to 
the Secretary of the Society, und dated July 16 : it related to the 
breeding of some IVoodcocks, Scolopax rusticola, Linn., at Conan 
on the eastern coast of Ross-slnre, the estate of that gentleman. 

For several years past, two or three of these birds have occasion¬ 
ally been seen in the woods, and about five years since a couple 
w'ere shot just before St. Swithir.’s-day : these were, however, old 
birds, and from their being covered with fat, it was evident that they 
had not nestled. The keeper, in fact, had never been able to find 
one of their nests or to sec a young bird, until the present season. 
In two small woods nedr His bouse he this year discovered four 
Woodcocks* nests, one having four, and the others three eggs each, 
all of which were hatched and ran. The young birds be repeatedly 
saw before they took wing; and now five or six couple may every 
evening, towards dusk, be observed fiying about the lodge as the^ 
to their feeding grounds. The old birds give notice of their 
MMoachby a sharp cry of twit-twit tivii, repeated as rapidly as pos- 
and heard at tht^e or four hundred yards distance; while 
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the young ones are less noisy and more flagging in the motion of 
their wings. Than the flight qf the Woodcock before and after In¬ 
cubation, Sir F. Mackenzie states that he knows nothing more rapid, 
as for an hour or two about dusk he (probably the male, though 
two have been seen together pursuing each other) flies in large 
circles over the tops of the trees, uttering his sharp and piercing' 
cry, a whistle which sportsmen may have occasionally heard weakly 
when cocks are first flushed in the back flight in March. Some- 
times his sudden flight will be arrested and changed into n sailing 
slowly, like a pottler Pigeon, his cry being at the same time varied 
to a purr or bleat resembling that of the Ptarmigan : then he will 
dart away with greater rapidity than a Pigeon in full flight, moving 
bis winM, however, with a different action from that of the Pigeon, 
and with inconceivable rapidity. 

The soil where the nests were found is gravelly and rather dry; 
the grass tolerably long, without underwood ; and (he trees, oak, 
birch, and larch uot exceeding thirty }'ears’ growtii. The situation 
is warm, and not 1.60 feet above the Ibvel of the sea; it is not foV 
distant from the river. The woods are kept quiet, and several phea¬ 
sants’ nests were hatched in their close vicinity. , 

It is probable that the parent birds sought this spot for the pur¬ 
pose of breeding, as they must have urrived in the spring .from 
other localities: for those who shot in the covers till February de¬ 
clare that they did not know of a single Woodcock being then left 
in them; and had there been two or three, the keeper must have 
been aware of it. 

The skeleton was exhibited of the Weasel.headed Armadillo, Da- 
sypus Q cinclus, Linn.; and Mr. Owen read some Notes on the 
osteology of that species; which are given m full in the Proceedings 
of the Committee. Among other particulars mentioned were the 
following :— 

The spines of the 1st, 2nd, and 3rd dorsal vertebrte are the longest, 
and slope considerably backwards; the rest of the spines, together 
with those of the lumbar vertebne, also incline in the same direc¬ 
tion, but in a less degree. Kvery one who has seen the living 
Armadillo running about the open plot of ground in the Society’s 
Gardens must have been struck with th’e machine'like manner iii 
which the body is carried along. The short legs are almost con¬ 
cealed, and their motions arc not accompanied by any correspond¬ 
ing inflections of the spine, the two extremities of the trunk not 
being alternately raised and depressed as in tlie quadrupeds whicli 
move by bounds. Hence there is no centre of motion in the 
vertebral column, or point towards which the spinous processes 
converge, but all these have a direction towards the sacrum. 
The relation which the structure of the vertebral column bears to 
the mode of progression of a quadruped is extremely interesting, 
and enables us to judge in some degree from the spine alone of 
the locomotive faculties of a fossil species.” 

The small processes that intervene between the manubrium and the 
sternal ends of the clavicles in the young animal, are afterwards an- 
ehylosed to the latter bone, and being joined together form a part 



70 Zoological Society. 

superadded to the manubrium. This part is evidently a rudimentary 
form df the Y-shaped bone placed anterior to the manubrium of the 
Ornithorhifttchus, which Cuvier regards os analogous to the osfarca- 
torium of birds ; it thus affurda an additional and very interesting ex- 
^ ample of the affinity of the Edentata to the Monotremata^ and supplies 
a step which was wanting in tracing the recedeoce of the latter/ in 
their remarkably constructed sternum, from the mammiferous to the 
oviparous type of the Fertebrata, ..The manubrium itself also presents 
a peculiarity observable in that 6f the Monotremata, viz., a mesial 
longitudinal ridge on the anteridr surface. This appearance in the 
Omithorhynchus is regarded bv Cuvier as indicative oi an original 
division in the bone iteelf, ' Ossemens Fussiles/ v. pt. 1, p, .149 ; but 
Mr. Owen has examined the foetus of the ninebanded specips, and find 
that ossification commences in the manubrium by a sitiglejcentral nu¬ 
cleus, and not bv two lateral depositions. The other bones of the 
sternum appear on an anterior view, to be almost deficient, being 
wedge-shaped, with the apices anterior ; their number is four, ex¬ 
clusive of the ensiform cartilage. 

The caudal verlebrce, like the cervical, present in Dasypus a pe¬ 
culiarity which is also found in the Cetacea, viz. that of having infe¬ 
rior spines, or V-shaped bones. These are present beneath all but 
the two lust vertebra ;; they are of a triangular form, but are articu¬ 
lated, not by their buses, as in the Whale, but by their apices } or 
rather the part whicli corresponds to the apex is flattened, and pro- 
duced into two lateral processes. 

August 14.—Specimens were exhibited of the following Fishes col¬ 
lected on the coast of Madeira by the Rev. R. T. Lowe, and present¬ 
ed by him to the Society ; 

Aiepisaurus ferox, Lowe ; Box Salpa, Cuv, & Val.; Raja clavata,. 
Linn.; Torpedo marmorata, Risso; Rhombus Maderensis, Lowe 
Caranx Cuv.j Pagellus breviceps? Cuv. & Val.; Acarna, Cuv. 
& Val. 

At the request of the Chairman, the Rev. L. Jenyns exhibited an 
immature specimen of a second species of crested Wren, not hitherto 
recorded as having been met with in England ; the Regulus ignica. 
pitlus, Temm. The individual exhibited was killed by a cat at Swatt- 
ham in Cambridgeshire. 

Mr. Jenyns also exhibited a specimen of Sorex remifer, Geufli'., killed 
in a corn-field at the distance of half a mile from any water. Its 
chief interest was the confirmation aflorded by it of the existence 
in England of this species, which has recently been added by Mr. 
Yarrell to the British Fauna on the authority of a specimen exhi¬ 
bited by him at a late Meeting of the Committee (see vol. i. p. 460), 

Specimens were exhibited of a species of Woodpecker, hitherto un¬ 
described, which had recently been obtained by Mr. Gould from that 
little-explored district of California which borders the territoiy of 
Mexico. The exhibiuon was accompanied by a communication front 
Mr. Gould, in which, after some general remarks on the Picidee and 
geographical distribution, he referred to the species before the 

^Inittee os possessing the characters of the genus Picas in their 

Pl^ arked development, together with the greatest size hitherto 
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observed in that group. In this respect it as far exceeds the wofg- 
billed Woodpecker of the United States, Picus principalis, as the lat* 
ter does the Pic. Martins of Europe. Mr. Gould described it as the 
Pkus imperialis: this species is readily distinguishable from tbe 
Pic. principalis by its much larger size; by the length of its occipital 
crest, the pendent silky feathers of which measure nearly 4 inches; 
by the absence of the white stripe which ornaments the neck of that 
bird; and by the bristles which cover its, nostrils being block, whereas 
tliote't>f the Pic. principalis are white.' 

August *2.9. —Mr. Owen read some Notes on the Anatomy of the 
jPkuumgOf Phanicopteris ruber, Linn.: thej^were derived from the ex> 
amination trf an individual which died about three months since in the 
Society's Mjenagerie. 

"ITie principal diseased appearances were in the lungs, which were 
filled with tubercles and vomicte. 1 was much struck with finding the 
inner surface of the latter cavities, and that of must of the smaller ra¬ 
mifications of the bronchial tubes, covered over with a green vegetable 
mould or mueor. .An the individual was examined within 24 houn[, 
after its death, it seemed reasonable to conclude this mucor had growiT 
there during the life-time of the animal. Thus it would appear tjiat 
internal parasites are not exclusively derived from the animal kingdom, 
but that there are Entophyta as well as Entozoa 

No Entozoa were met with in the specimen dissected by Mr. 
Owen: but Col. Sykes permitted him to examine two tape-toorms, 
which he found blocking up the duodennm of a Flamingo dissected by 
him in Dukhun. From the marginal disposition of the lemnisn and 
the general habit of this species, it evidently appertains to the true 
Ternise, and from the structure of the head ranks among the rostellate 
species with an armed proboscis. It does not accord with any of those 
described in the ‘Synopsis Entozoorum' of Rudolphi, and is of so 
peculiar a form that Mr. Owen felt no hesitation in characterizing it 
as Tania lamelligera. 

September 11.—Dr. Weatherheud communicated to the Committee 
several extracts from a letter which he had recently received from 
Lieutenant the Hon. Lauderdale Maule of the 39th Regiment, now 
in New South Wales. They referred to the habits and oeconomy of 
the Ornithorkynchi. 

During the spring of 1R31," writes Lieut. Maule," being detached 
in the interior of New South Wales, 1 was at some pains to discover 
the truths of the generally accepted belief, namely, that the female 
Platypus lays eggs and suckles its young. 

* The fact here stated must be regarded as a very interesting and re¬ 
markable one; there is no reason a priori why Entophyta should not exist; 
but in the case now l>efore us,—as a certain number of hours did intervene 
between the deadi and the examination of the Flamingo, and we have rea¬ 
son to believe that mueor will occasionally form very rapidly on dead animal 
substances, while the vtnnicte and bronchial tubes of the animal must have 
contained matter in a hi^ degree susceptible of being organized (whether 
by seeds and ova or otherwise) into either mucor or anmalcula ,— it is 
eqiialiy probable, perhaps, that the formation of the mucor did not take place 
until after death,— Exht. 



73 Zoologieal Society, 

** By the care of a aoldier of the 39ih Regioient who was stationed 
at a post on the Fish River, a inountuin stream aboiinding,^lsitb Pbi- 
typt,several nests of this shy and extraordinary animal weraiiiscovered. 

'* Ilia Platypus burrows in the banks of rivers, choosing generally a 
spot where the water is deep and sluggish, and the bank preciptt^ 
and covered with reeds or overhung by trees. Considerably beneath 
the level of the stream’s surface js the main entrance to a narroWiij|^« 
sage which leadsk directly >t)t(]^j,|^4)ank, bearing away from th^'^filer 
(at a right angle to it; and rising above its highes|^lM|tMf^ 

mark> At the distant^, yards from the river's cds^Si||titf 

passage branches into<’Cy;i;tlt^^jrs which, describing eatlh a etredkw 
course to the right and lef|, ,poite again in the nest itself,., which w a 
roomy excavation, lined with leaves and moss, and sitaatcdt^dosaJOete 
than twelve yards from the water, or less than two feet benentbri^e sur¬ 
face of the earth. Several of their nests were, with conaiderable labour 
and difficulty, discovered. No eggs were found-in a..||^lectstate, but 
pieces of a substance resembling egg-shell were' picked out of the 
debris of the nest. In the insides of several female Platypi which 
were shot, eggs weie found %f the size of a large musket-bail and 
downwards, imperfectly formed however, i. e. without the hard outer 
shell,, which prevented their preservation.” 

In another part of liLs letter Mr. Maule states, that in one of ,tha 
nests he was fortunate enough to secure an old female and twci young. 
The female lived for about two weeks on worms and bread and ^ilk^/ 
being abundantly supplied with water, and supported her 
it was supposed, by similar means. She was killed by accident 
the fourteenth day after her capture, and on skinning her while yet 
warm, it was observed that milk oozed through the fur on the stomn^i' 
although no teats were visible on the most minute inspection: but bn 
proceeding with the operation two teats or canals were discovered, 
both of w'hich contained milk. ■ 

The body of the individual last referred to (together with several 
others) has been preserved in spirit to be traifsmitted to. Dr. Weather- 
head, who stated his intention of examining it anatomically on its 
arrival, and of laying before the Committee the result of his observa¬ 
tions on this interesting subject. 

It was remarked, that the existence of milk in the situation described 
by Lieut. Maule is fully confirmatury of the correctness of the de¬ 
ductions made by Mr. Owen from the minute dissection of several 
individuals (including one in the Society’s collection presented by 
Capt. Mallard, R. N., Corr. Memb. 1. S.), that the glands discovered 
by M. Meckel are really mammary. This opinion, with the anato¬ 
mical reasons on which it was founded, have been lately laid by Mr. 
Owen before the Royal Society in a paper which is published in the 
second Part .pf the Phifosophical Transactions for 1832, and which 
has been ,|ioticed in thp first volume of Phil. Mag. and Journal of 
Science, p. .38Mr. Owen’s dissections, however, though they 
es^Wbhed the existence of numerous minute tubes leading from the 

S tands in question through the skin where it was covered by the wool, 
id not enable him to detect any canals so large as would appear tdbe 
indicated in Lieut. Muule's letter. 
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A specimen was exhibited of a claw obtained from the tip of the 
tail of a young Lion from Barbary^ recently presented to the Society's 
Menagerie by Sir Thomas Reade, His Majesty's Consul at Tripoli. 
It waa detected on the living animal by Mr. Bennett, and pointed 
out to the keeper, in whose hands it came off while he was exa¬ 
mining it. 

Mr. Woods, to whom the specimen had been submitted for descrip- 
tiony^^ eommunicated to the Committee dnlaiged representation of 
it,^ With other illustrations of the subject^ and'jgave a detailed account 
of previous observations bearing upon this curitnis formation. 

He commenced by referring to the writings of Homer, who re¬ 
marked (erroneously, however,) that the Lion when angry lashes his 
sides with his tail; a remark which was repeated by many of the 
ancient poets both Greek and Roman, and was carried by Lucan to 
a yet greater extent, when he stated that the Lion lashes himself into 
rage : Pliny also indicates his belief that by this means the animal 
increases the anger already kindled in him. None of these writers, 
however, advert to any peculiarity in the tail of the Lion to Which so 
extraordinary a function might, however incorrectly, be attributed; 
llie discovery of the existence of such a peculiarity was reserved for 
Didymus Alexandrinus, one of the early'commentators on the Iliad, 
who found a black prickle, like a horn, among the hair of the tail, and 
immediately conjectured, it must be allowed with some degree of 
phnuibility, that he had ascertained the true cause of the stimulus to 
th*'animal when he flourishes his tail in defiance of his enemies, for 
he remarks that when punctured by this prickle the Lion becomes 
more irritable from the pain which it occasions. 

For centuries after this announcement the Lion’s tail and its mys¬ 
terious prickle were consigned to oblivion, the discovery of the learned 
commentator being either unnoticed, or disregarded, or doubted, until 
about twenty years since, when M. Blumenbach, in bis ^Miscellaneous 
Notices in Natural History,’ revived the subject, having verified the 
accuracy as to the fact, though not admitting the induction, of Didy¬ 
mus Alexandrinus. He describes a small dark-coloured prickle in 
the very tip of the Lion's tail, as hard as a piece of horn, surrounded 
at its base by an annular fold of the skin, and adhering firmly to a 
singular follicle of a glandular appearance. All these parts were 
however, he remarks, so minute, and the little horny apex so buried 
in the tuft of hair, that the use attributed to it by the ancient scholi¬ 
ast cannot be regarded as any thing else than imaginary. Blumen- 
bach’s descrif'tion was accompanied by a figure, which was copied in 
the * Edinburgh Philosophical Journal,’ in the 8th volume of which a 
translation of his paper was given. 

The subject appears to have again slumbered until 1829, when M. 
Deshayes announced, in the '.\nnales des Sciences Naturelles* (vol. 
vii.p. 79), that he had found the prickle on both a Lion and Lioness- 
which died in the national Menagerie of France. It was described by 
him as a little nail or horny pri^uction, about two lines in length, 
presenting the form of a small cone, a little recurved upon itself, and 

Third Series. Vol. 2. No. 7. Jan, !bS3. L 
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ndhering by its base only to the skin and not to the last caudal ver¬ 
tebra, front which it was separated by a space of 2 or 3 lio0* 

From the period when M. Deshayes’ discovery was announced Mr. 
Woods has suffered no opportunity to escape him of examining the 
tails of every Lion, living or dead, to which he could gain access; hut 
n no instance has he succeeded in ascertaining the existence o|Ni^ 
an organ; nor had he ever diderved it until the specimen now«%d^ 
the Committee was placed iit'hb hands, within half an hour 
removal from the linng ani<il)id« and while yet soft at its baaevrll^ 
it had been attached to the al^* 

It is formed of corneous matter like an ordinary nail, and is solid 
throughout the greater part of its length towards the apex, where it 
is sharp} at the other extremity it is hollow and a little expanded. 
Its shape Is rather singular, being nearly straight for one third of its 
length, then slightly constricted, (forming a very obtuse angle at the 
point of constriction,) and afterwards swelling out like the bulb of a 
bristle to its termination. It is laterally flattened throughout its 
entire length, which does ndt amount to quite i^ths of an inch. Its 
colour is that of horn, but becoming darker, nearly to blackness at 
the tip. Its appearance would lead to the belief that it was deeply 
inserted into the skin, with which, however, from the readiness 
with which it became detached, its connexion must have been very 
slight. The slightness of its adhesion is noticed by M. Deshayes, 
who attributes to this its usual absence in stnfiied specimens. :tThe 
same cause will account for its absence in by far the greater numher 
of living individuals; for, as Mr. Woods remarks, its presence ^r 
absence does not depend upon age, as the Lions at Paris in which 
it waa found were of considerable size, while that belonging to the 
Society is very small and young j nor upon sex, for although it is 
wanting in the female cub of the same litter at the Society's Gardens, 
it existed in the Lioness at the Jnrdin da Hoi. * 

Mr. Woods, considering it probable that a similar structure might 
exist in other species of FeU$, had previously examined the tails of 
nearly the whole of the stuffed skins in the Society's Museum, but failed 
in detecting it in every instance but one. This was in an adult Asiatic 
Leopard, in which the nail was evident although extremely small. It 
was short and straight, and perfectly conical, with a broad base. It is 
stated in a note in the ' Edinburgh Philosophical Journal,' that a claw or 
prickle had also been observed by the editor of that work on the tail of a 
Leopard. Nosuch structure vvashowever detected on alivingindividunl 
in the Society's Menagerie. In the Leopard, therefore, as in the Lion, 
it appears to be only occasionally present. In both it is seated at the 
extreme tip of the tail, and Ls altogether unconnected with the termi¬ 
nal caudal vertebra. From the narrowness and shape of its base, the 
circumference of which is by far too small to allow of its being fitted 
like a cap upon the end of the tail, it appears rather to be inserted 
into the skin, like the bulb of a bristle or vibrissa, than to adhere to 
it by the margin as ilesrrihcrl by M. Deshayes. Neither the pub¬ 
lished observations of that /oulogist nor the present discovery, can 
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throw any light on the existence or structure of the supposed glan¬ 
dular follicle noticed by Blumeiibach. 

Mr. Woods concluded his communication by remarking* that it is 
difficult to conjecture for what purpose these minute claws are deve¬ 
loped in so strange a situation, that of stimulating the animals to 
/4^iger being of course out of the question. It is at least evident, he 
'oili^kves, that they can fulfil no very important design in the animal 
tiUffipItomy, from their smallness, their variable form, their complete 
'^anugslopement in the fur, and especis^y from, the readiness with which 
detached and con8equently..^e. J^jprity of individuals de¬ 
lved of them for the remainder of thmr liv^ 


XV. Intelligence and Miscellaneous Articles. 

ACTION OF SULPHUROUS ACID ON THE PERSALTS OF IRON. 

I T is well known that sulphurous acid when added to the solutions 
of those metals which possess a weak affinity for oxygen, such as 
platinum, gold and mercury, precipitates them in the metallic form. 

1 find it stated also in the last (fourth) edition of Dr. Turner’s 
excellent work, the Elements of Chemistry (p. 27'!'), that when sul¬ 
phurous acid is mixed with peroxide of iron in solution, it deprives 
chat compound of part of its oxygen, and converts it into protoxide 
This is an effect'which it would be natural to anticipate; and yet 
1 apprehend that such is not the case; for when a solution of sul¬ 
phurous acid is added to one of persulphate of iron, the colour of the 
■olufion, insteadof being changed from red or reddish yellow toblueish 
green, becomes a very deep red ; and 1 have found that if a grain of 
protoBiilphate of iron be converted by nitric acid into persulphate. 
Its presence in a pint of water may be detected by adding sulphu¬ 
rous acid, the solution becoming slightly yellowish *. When the 
solution of persulphate of iron is moderately strong, the intensity of 
the colour is so much increased by sulphurous acid, as to resemble 
the effect produced by sulphocyanic acid; so that I think it ex¬ 
tremely probable that what has been caused by the former may 
have been attributed to the latter. It is however to be observed, 
that the colouring effect produced by the sulphurous acid disappears 
in a few hours, which is not the case with that derived from sulpho- 
cyanic acid. R, r. 


IMPROVEMENT IN THE QUALITY OF IRON AND STEF.L, FROM 
THEIR BECOMING RUSTY WHEN BURIED IN THE EARTH. 

The following ^'extract from the Chronicles of Old London Bridge,’* 
is sufficiently curious in itself to merit insertion in the Philosophical 

* The red colour of the solution is presumptive evidence that the per¬ 
oxide of iron is not reduced to the state of protoxide by the sul|>hurouti 
acid; and this conclusion is strengthened by considering the action of fer- 
rocyanata of potash, which gives prusstan blue, even wh^ea the sulphurous 
acid is greatly in excess, and after the red colour which it bad produced has 
disappeared. 
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Magtuine and Journal of Science, and as an instance of observation, 
iageniousty applied. 

An eminent London cutler, Mr. Weiss of the Strand, 1^' whose 
inventions modern surgery is under considerable obligations, has 
remarked, that steel seemed to be much improved when it had become 
rustjr in the earth, and provided the rust was not factitiously prodim p| ^ 
by 'the application of acids *. He accordingly buried some razor bSpIpt' 
for nearly three years, and the result fully corresponded to his 
tion; the blades were coated with rust, which hud the appearasKliS 
having exuded from within, but were not eroded, and the qualitrydill!^ 
steel was decidedly improved. Analogy led to the conclusion, thattt^ 
same might hold good with respect to iron under similarctrcurostaiices^ 
so with perfect confidence in the justness of his views, he purchased, ad- 
soon as an opportunity offered, all the iron, amounting to fifteen tons, 
with which the piles of London Bridge had been shod. Each shoe 
consisted of a small ii. verted pyramid, with four straps rising from the 
four sides of its base, which embraced and were nailed to the pile ; 
the total length from the point which entered the ground to the end 
of the strap being about 16 inchetT, and the weight about 8 lbs. 

The pyramidal extremities of the shoes were round to be not much 
corroded, nor indeed were the straps; but the latter had become ex-^ 
tremely and beautifully sonorous, closely resembling in tone the bm 
and sounding pieces of an Oriental instrument which was exhibited 
some time since, with the Burmese state carriage. When manu¬ 
factured, the solid points in question were convertible only into yeXj 
inferior steel: the same held good with respect to such bolts and 
other parts of the iron work as were subjected to the experiment, 
except the straps; these, which in addition to their sonorousness, 
possessed a degree of toughness quite unapproached by common iron, 
and which were in fact imperfect carburets, produced steel of a quality 
infinitely superior to any which in the course of his business Mr. 
Weiss had ever before met with; insomuch, that while it was in 
general request among the workmen for tools, they demanded higher 
ivages for working it1'. These straps, weighing altogether about eight 
tons, were consequently separated from the solid points, and these 
last sold as old iron. The exterior difference between the parts of 
the same shoe led at first to the suppo.sition that they were composed 
of'two sorts of iron; but, besides the utter improbability of this, the 

* This enterprising artist has informed me, that “some years since he sent 
with Captain Parry, in his voyage to the North Pole, some steel, which wk 
constantly exposed on deck in the Northern latitudes without being in 
the slightest degree rusted; but on arriving in a warmer and moister atmo- 

S here it liecame so. This steel he found very good, but not equal to that 
}m London Bridge.” 

t A successful application of genius or observation is rarely heard of 
without some one endeavouring to reap the benefit or the credit of the 
discovery, whileentitled to neither, nor perhaps understanding the principle 
on which it depends. The fame of Mr. Weiss’s steel soon spread, when 
another person immediately purchased the bolts and fastenings of the old 
Bridge: the articles manufacttircd from them will answer equally well as 
reHcs. 



InteUigence and Miscellaneous Articles. 77 

contrary was proved by an examination, which led to the inference 
that th^ extremities of the piles having been charred, the strapi of 
iron cioISljr wedged between them, and the stratum in which they 
were imbedded, must have been subjected to a galvanic action, which 
in the course of some six or seven hundred years gradually projjiaced 
l^y^Kts recorded in the present paper. T. J. H. 

CAOUTCHaUC. 

persons are perhaps aware of the comparatively late intro- 
wfttlon of Indian Rubber into this country. The following notice 
ianppended by Dr. Priestley'to the pi^face to his Familiar Intro- 
to the Theory and Practice of Perspectivct printed in 1770; 
and it will be observed that no name is given to the substance de¬ 
scribed : “ Since this work was printed off, 1 have seen a substance 
excellently adapted to the purpose of wiping from paper the marks 
of a black-lead pencil. It must, therefore, be of singular use to 
those who practise drawing. It is sold by Mr. Nairne, Mathema¬ 
tical Instrument Maker, opposite the Royal Exchange. He sells a 
cubical piece, of about half an inch, for three shillings; and he says 
it will last several years.” 


FORMATION OP iGTIIEll BY FLUORIDE OF BORON. 

MM. Wohler and Liebig in order to examine the formation ot 
sether as stated by Desfosscs, passed fluoboric gas into absolute al¬ 
cohol. Much or it was absorbed, great heat was excited, and the 
solution became gelatinous, transparent and fuming. A small portion 
was saturated with potash; no aether separated, but the liquid bad a 
peculiar odour, totmly different from that of mther, but very agree¬ 
able; when distilled after dilution with water, it yielded more alco¬ 
hol. That which had been saturated with fluoboric gas, when dis¬ 
tilled gave a colourless liquor, from which water separated a notable 
quantity of pure lether. 

Fluosilicic gas when passed into alcohol to saturation, gave no 
gelatinous mass, nor the smallest quantity'of sether; as Berzelius has 
already stated. The action which has been attributed, io the for¬ 
mation of aether by sulphuric acid, to the sulphovinic acid produced, 
appears therefore to be very problematical.— Ann. de Chim, tom. 
xn'x. p. SO. 


PEROXIDE OF BARIUM. 

The hydrated peroxide of barium employed to prepare peroxide 
of hydrogen, may be obtained, according to MM. Wohler and Lie¬ 
big, with the gre.atest facility by the following process. Heat caustic 
barytes in a platinum crucible, by means of a spirit-lamp, until it is 
nearly red hot, and then throw in, by sm'all quantities at a' time, 
chlorate of potash ; incandescence takes place, and the protoxide 
becomes peroxide of barium. When the mass is cold, dissolve the 
chloridcof potassium by solution in cold water; the peroxide becomes 
a hydrate during this operation, and remains in the state of a white 
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powder. It may be dried by exposure to the air, without iicat. It 
appears to contain six atoms of water. , 

The yellow oxide of lead fused with chlorate of potash«Is readily 
converted into peroxide. Green oxide of chrome treated in the 
same manner, gives neutral chromate of potash, attended with a co¬ 
pious evolution of chlorine.— Ann.de Chim. et de Phya. tom.xli^. 

ANALYSIS OF PARAFFINE. 

M. Jules G^-Lussac has analysed this substance (for an a^cb^t 
of which see Lond. and Edin. Phil. Mag. and Journ. vol. i. p. 40^*} ' 
by means of oxide of copp^, and obtained such quantities of car., 
bonic acid and water as showed that it consisted of 


Carbon.8.5*23 

Hydrogen.14*99 


100*22 

These, he remarks, are in the same proportions as form olefiant gas; 
and he considers this compound us equivalent to one atom of carbon 
and two atoms of hydrogen: but adopting the atomic weights usual 
in this country, it is a compound of one atom of each, or of 
Carbon ... 6 ... . 85*7 
Hydrogen . . 1 .... 14*3 


7 100*0 

Ibid. tom. 1. p. 78* 


RED OXIDE OF PHOSPHORUS. 

M. Pelouze observes, that there remains after the combustion of 
phosphorus, a red insoluble residue, which has generally been re¬ 
garded as an oxide of phosphorus. M. Pelouze prepared this sub¬ 
stance in the mode proposed by Berzelius, which consists in melting 
phosphorus in boiling water, and passing a current of oxygen gas 
into it; the phosphorus burns under water, phosphoric acid is formed 
and dissolves, and the oxide of phosphorus floats in the liquor in the 
form of cinnabar>rcd flocks. When the combustion ceases, the clear 
acid liquor is poured off, the oxide is washed and put into a retort; 
water passes over first, and afterwards the phosphorus which had ad¬ 
hered to ^he oxide ; this remains in theYetort, and is to be separated 
from a little phosphoric acid by water. 

The oxide thus obtained was exposed for three days to a vacuum 
over sulphuric acid to dry it. The properties of this oxide are as fol¬ 
lows : it is red, inodorous, and tasteless ; it is denser than water, and 
completely insoluble in it; as aUo sther, alcohol, the fixed and es¬ 
sential oils; It is not luminous in the dark, even when quickly rubbed 
between two rough bodies, such as pieces of cork. 

When heated in contact with the air nearly to dull red, it inflames; 
arhen put into a tube placed in boiling mercury, it does not burn ; 
when it does burn if is converted entirely into phosphoric acid; when 
heat^ in a closed tube, it separates into phosphorus, which distils, 
aiid phosphoric acid. Cold sulphuric acid does not act upon it; wlien 
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they iire heated together, the results are the phosphoric and sulphurous 
acids. The nitric and nitrous acids attack it with extreme energy; they 
inflame it suddenly, and convert it into phosphoric acid: this is re¬ 
markable, considering that the red oxide resists the influence of heat 
' 4 iiid air much better than phosphorus, upon which cold nitric acid has 
Oepu^ly any action. 

]& is probable that the extreme energy of this combustion depends 
utmn the minute division of the oxide,* and that phosphorus would 
>^ibit similar phenomena if it were possible to obtain it inwery fine 
po^er. 

The red oxide of phosphorus thrown into either dry or moist 
chlorine suddenly inflames, and phosphoric acid and perchloride of 
phosphorus are formed. It detonates with extreme violence when put 
in contact in the cold with chlorate of potash. Sulphur decomposes 
it only when near its fusing point, and without detonation. The oxide 
was analysed by converting it into phosphoric acid by means of the 
nitric acid, and ascertaining the quantity of oxygen it absorbed. M. 
Pelouxe gives as its composition. 

Phosphorus.85‘5 

Oxygen.14'5 


JOO‘0 

Now if, with Dr. Thomson, an atom of phosphorus be reckoned 16, 
a compound of three atoms of phosphorus and one of o.xygen would 


consist of Phosphorus.' 85*7 

Oxygen.!4-3 


1 ()0‘0—I6td:tom. 1. p. 8S. 


HYDRATE OF PHOSPHORUS. 

M. Pelouze states, that this matter, which was supposed to be hy-' 
drated oxide of phosphorus, is white, insipid, and insoluble in water. 
Its odour is similar to that of phosphorus, and it is also 4^minDU8 in 
the dark. Its density is 1 *51 5 at 60° Fahr.; when put into contact 
with cold sulphuric acid, it is decomposed, giving its water to the 
acid, and the phosphorus is set free. 

At a temperature of 110° of Fahr. and even a little under, the hy¬ 
drate of phosphorus decomposes also into phosphorus, which appears 
with all its physical and chemical properties, and water. It does 
not contain more oxide than phosphorus which has been distilled, 
and is perfectly transparent. 

In order to determine the quantity of water contained hi this com-'' 
pound, it was dried on filtering paper, and heated in a weighed tube 
placed in water heated to 112° Fahr. The water was absorbed by 
paper, and found to amount to 12'53 per cent. A compound of four 
atoms of phosphorus and one atom of water would consist of 

Phosphorus.87*48 

Water.12*52 


lOOOO—26td. 
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XVI. On the Mod^hfion of the Inteiference of two PendiU 
of Homogeneous Light prodttced Inj causing them -^o pass!' 
through a Prism of Glass, and im the Importance 
PJuenomena which thenMake place in determining the P^e^ity 
with which Light traverses refracting Substances. By R^Pot^ 
TEK, Jtm. Esq.* ‘ . 

[With Figures: Plate 11.] < ' 

^T^HE fhvestigation which is tlie principal subject qf the 
present papiei^ arose from my meeting with n'pecullu' 
plnenoinenon in interference, whilst repeating, in a new modfe^e 
an experiment first described by Professor Powell itlt‘((*&rn]^iS 
Number of the P|)ilosophical Miigazincf. The esberiifleik'' 
consists in plftcing a prism of glass' in the direedtm of'iW 
pencils of light which interfere; these pencils, arisl^ fr<^ 
the reBection of the light which ^diverges from' 4;he Jmagie of 
the sun, given by a lens of short focus, by two mirroi<fts1lighRy 
inclined to eanh'-other. Pnofessor Powell, by usingFlf^ 
with a refractii^g angle of only a few degrees, andl^ol^oOtnonMl 
light, bclieve'd that he found the same parts of the l^ninc^pljL 
pencils to interfere, after refraction by the prism, wbii^;«^(|i]Ijli^' 
have interfered if it had not been interposed, and!i!ilh^ chd: 
only alteration was in the direction of the pencils, nrtidlieed 
by the refeactioji* 1 saw tha^Biis experiment meVite^^i^jSdilQidiie 
rigorous examlnatwn than Prpfessor Powell hbd'gifeil’'.tpn|;' 
and I adapted'tip an fipparatus for trying the 
M. Fresniel by'tWo iftirrors slightly inclined to ead^^Hiiv d' 
piece carrjring a smi^ll prism naviuj^jts..smallest, imactipg 

•Communicated by the'Author. ^ ‘ 

f See Phil. h|iig. and Annals, N.S. vol. xi. p. 1; and the '^recethng ,* 
volume of the pijiesent .Kournal, p.-433«^^iT: '» • > • 
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Mr. R. Potter on a particular Modification 

angle about 43 degrees. By using a homogeneous Uglit pro¬ 
duced by a coloured solution ana two plane mirrors of spe¬ 
culum metal, or rather one mirror polished as for a New¬ 
tonian telescope and then cut into two across the middle,-1 
obtained sufficient brightness to trace readily the whole phee^ 
nomena. 1 immediately found that Professor PowelFa-^dbtf- 
clusion from using the prism with a small angle, 
ture, and that the same portioi^s of the pencils did not iniem1l4 
after refraction which would htive interfered before, 
prism had not been interposed; but that interference 'then 
took place between rays which had passed at a greater di¬ 
stance from the angle of' the prism. Another phenomenon 
which greatly nUracted my attention was, that when the eye 
and eye-glass were withdrawn furtlier from the prism, the in¬ 
terference occurred between othef parts of tlie pencils which 
had passed at still greater^alistances; and that' when the eye 
and eye-glass were withdrawn still further, all uppearancea 
, of inteiference at length ceased. ' This last effect arose where 
the prism became too narrow to allow a sufficient breadth of 
the'pencils to pass, or when the mirrors were not sufficiently 
inclined to each other to give the required overlapping of the 
pencils for interference to take place at such a distance firoiii 
the prism. I'he inflected or diffracted bands prdducdd' by 
the edges of the mirrors give a certain criterion -hy^whieh to 
judge of this other interfering light; and in the aetbf drawihg 
the eye and eye-glass from the prism, we see the j^tenoniena 




diffracted bands, and finally 'become as gradually lost in the 
single light of the other mirror. This, appearance takes 
phice whatever may be the angle at which the pencils eroer^^ 
from the prism. Another fact which demaiuU equal attention 
is, that the breadths of the' fringes produced by the inter¬ 
ference vary with the inclination the light to the surfaces of 
the prism: thus from the angle of minimum deviation towards 
a perpendicular incidence on the first surface, the fringes be¬ 
come narrower and narrower, ai'd on the contrary side of the 
angle of minimum deviation they grow larger. 

The above will be more easily compreiiended otl referring 
to fig. 1, where a and b are the images of the luminous 
point 0, produced by the two mirrors fg arid ghi a! and V 
the secondary images after refraction by the prism dee. 
Let a i and h k be the axes of the pencils drawn perpendicu¬ 
lar to the line joining the points a and b. Let m n be a line 
parallel to a i and bk, and exactly intermediate between them. 
After refraction, these lines must be considered as in the di¬ 
rections a' iff bf Iff m’n'. Now where the prism does not inter¬ 
vene, the central band produced by the interference of the 
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ligkt, wbich proceeds as from the points a and 6, is always on 
ibe line mn, and the other bands are symmetrical on each side 
of it.' After refraction by the prism, the central band is no 
longer on the new line m' n\ but follows another direction si* 
milar to pq, which, when we come to examine this subject 
maljieiimiicaily, we bhalJ find lends us to very important con* 

1;shall have to consider the points at which interference 
sbo^d take place according to the Newtonian hypotliesis,-~that 
light moves with greater velocity Jii passing through bodies, 
ui.the direct ratio of their refractive indices,—1 shall ftrst show 
how wc may expect interference to take place, on the theory 
that the pha'iiomena of light arise from the eftects of a subtile 
matter which is emitted by luminous bodies. The discovery 
of interference renders certain conditions now essential in 
every theory of light. Tlieseare: 1st, That luminiferous sur* 
laces expand aroiiiu! each luminous point, which expanding 
siurfiices tend to as near a splierical form as the circumstanceir 
of the lunnnoiv> body permit. 

^iid, That these luminiferous surfaces, or shells, succeed 
,eachipther at regular intervals,which differ for the di^rent co- 
•loiu^s 6i' the spectrum, and aru for each colour exactly the 
dotiblejpf ^lewtou’ii fits of easy reflection and transmission. 

Thpi^ ,^ho admit the mater ini theory of light, generally 
allyw tjnillight and heat are mutually convertible; and many 
iiictjj adduced which confirm this view. Now heat 

perpetually radiates without causing any impression of light 
in the eye, and we must suppose that interfering rays of light 
produce an effect on the organ of vision similar to radiant 
heat;^o that when two rays arrive on the same path in juxta¬ 
position, they cease, either by their combined bulks being too 
large, or by some other property unknown to us, to create 
that sensation which we call light. That the eye has only a 
very limited power of appreciating the impressions which may 
be conveyed to it, the advocates of every theory must allow. 

There is a fundamental difference, however, between thb 
way of viewing interference and that adopted on the luidulatory 
theory; for on this view the rays would neutralize each otber^ 
effect, while on the uiidulatory theory they should strengthen 
it, and vice versd; that is, there should be a difierence in the 
eftects equal to the half of an intervening space^ or half the 
breadth of an undulation. In one theory the efi^t of bright¬ 
ness should ensue where darkness should arise according to 
the other. The unfortunate half undulation which has con¬ 
tinually to be asked for by those who adopt the iinciulatory 
theory of light, to make their theoretical deductions agree 
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with nature, and for whicii they have offered but very iinsati»< 
factory arguments, I must claim as strongly in favour of the 
view which I have proposed. There are, indeed, cases in which 
the undulatory theory affords a direct application, as in the 
trunwiitted of thin plates, and in the fringes within the 

shadow's of narrow bodies: but on a cai'eful review we must 
allow that these cases arise in less siin|>le circumstances than 
those exceedingly numerous ones in which the claim of half an 
undulation has to be made. 

Plaving shown how interference may arise according to the 
theory that light is caused by an emitted matter, I shall pro¬ 
ceed to the malhemutical investigation of the experiment with 
tilt prism, which has been before described. 

I’o fi.id the central points of interference after the refrac- 
'iOji of the pencils by the prism, retjuires the previous coiiside- 
raiioii o! three distinct questions; namely, 1st, The positions 
of tlie secondary images of llie luminous point, or the centres 
of d'vertyencf of the rays after the two refractions: SJnd, The 
simultaneous positions of the luminiferous surfaces: 3rd, The 
lignre of the curve of the principal section of these surfaces; 
—the plane of this section being common to both pencils. 

The first question involves only the common rules of optics; 
the other two require, in addition, the application of the re¬ 
spective theories as to the velocity with which the Ittht passes 
through the substance of the prism. ? * ■ 

From the properties of the prism we cannot ngorously 
consider the light which emanates from a luminous )H)iut 
before refraction to do so afterwards, excepting for very small 
pencils near the angle of minimum deviation; for which rea¬ 
son I shall only investigate the principal part of the problem 
on this supposition, of exceedingly small pencils, incident on 
the prism near the angle of minimum deviation. I do not 
nevertheless consider that it would lead to objectionable re¬ 
sults fur other incidences: in making the corresponding ex¬ 
periments, however, some care would be requisite to be taken, 
to pieserve the direction of the bands perfectly parallel to the 
line bounding the angle of the jn'ism. We find that inter¬ 
ference, according to the rules, is not prevented by even the 
great degree of aberration which exists in the focus of the lens 
we use to form an image of the sun, and which, though of 
considerable dimension, we consider in calculation as a lumi¬ 
nous point. The efiect of these imperfections generally tends 
to render the phaeiiumena less distinct and less shat ply ex¬ 
hibited ; or, where it was required to determine whether the 
central band were a bright or a dark one, this aberration would 
present a serious obstacle. 
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To find the positions of the secondary images of the lu¬ 
minous point after the passage of the small pencils through 
the prism, we will suppose one of the primary images at o, 
fig. 2; then after refraction at the first surface the pencil will 
diverge as from another point p, such that r being ])ut for the 
distance o r, and for the distance p we have 


r 


cos'* 
cos “i * 


i being the angle of incidence on the first surface, i' that 
of refraction, and fc. the refractive index of the glass. (This 
and several other equations which I shall have to introduce 
lieirig demonstrated in Mr. Coddington’s excellent later trea¬ 
tise on Optics, 1 shall here use them widioul further explana¬ 
tion.) 'I'hen t being put fur the thickness of the glass passed 
through, uc have for r or qs this ec{uation ; 

, , , . cos * i , cos '"’ i 

r - (r' + l) - ^ = r + t 

' ft cos“* r 


fj. cos * t' 


Now, of the two interfering pencils we may take the axis 
ooC} or the line perpendicular to the line joining the i<vo 
pyirnary images of the liiriiinous point, as passing through the 
Very angle oi the prism where / = 0; and hence 

Theq the incidence of the axes of the pencils being that of 
minimum deviation, and 2o being put for the distance a 5, p.id 
i foi the refracting angle of the prism, wc have 
t — distance cdx tun ^ i 


cd = distance ad x 


cos t 
cos i 




= 2a 


cos t' 
cos t 


the a.igle e)'c being equal to the angle of incidence, and the 
angle red equal to the angle of refraction. Hence 


t = \a tan \ i =.<fa 

cos t 


cos I , , sin t' 

-7- tan V = \a - 

cos i cos i 


and 


, , ^ sin 2' cos^z cos 2. sin 2' 

r = r + 4a — - r + 4a- 3 -,- 

cos i 1*. cos^ V tt cos ^ 


— a!s in 


the figure. 

Then, drawing sj^ perpendicular to 6'c produced, we have 
the angle csf = /, and sf=s 2 a. Hence 


the distance cf ■=: 2 a tan /, 

and gV being drawn perpendicular to and as, we have 

the distance ga' = (r -|- 2a tan t) — (r + 4a 

® ' ' \ ixcos*2' /- 

From these equations we find the positions of the secondary 
images of the luminous point, a and 5*. 
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To fimi the simultaneous positions of' the luminiferous sur- 
fiices on the axes of the pencils after the two refractions, which 
are supposed to depart simultaneously from a and b. 

We have first, cc or cf^cr or cs x sine incidence, 
and r d ov s d ss cr or cs x sine refraction 

f sin 1 , 

ec = rdx —T — rdxu. 
sin V 


and ec = 2a tan i ; hence rf = 2 xrd s 4 a 


tan i 


NIow let the velocity of light in nir be to the velocity in glass 
as 1 to ni. Then when the upper ray arrives at s, the lower 
ori(‘ will he at a [joint in its path, with respect to the point 
represented by this expression : 


(e c + c/) 03 — ; 


'*• u ‘ai. I cvj 


. tan / ^ ^ , 1 \ 

4a - ~ = 4a tan * ( 1 cv) - 1. 

myi. \ mp / 


On die iindulutory theory m is su[)posed to be the reeijiHrbeal 

of the refractive index; or we have m = - . Then the 

above expression, which wo may call the difference of the paths, 
or the diftereiice in the simultaneous positions of the-, lumini¬ 
ferous surfaces counted on the axes of the |)encils,bec6ii^sthis: 

A paths = 4a tan * ^1-= 4a tun i (o) 0. 

On the Newtonian hypothesis, that the velocity is directly as 
the retractive index, we have m = 

and A paths = 4a tan i -~ 

= 4a tan i 


The last preliminary question to lie examined, or that of 
determining the curve of the princijial section of the lumini¬ 
ferous surface after refraction, requires the introduction of 
differentials and the method of polar coordinates. Taking 
two rays ao ap (fig. 3), as indefinitely near each other, and 
diverging from the point a, we may take the indefinitely small 
and perpendicular distances between the rays in the prism ptt 
and rs as equal to 4 and ; and now calling the variable 
angle of incidence on the first surface the corresponding 
ijmgle of refraction f'; the angle of incidence on the second 
surface 4^, and the corresponding angle of emergence 4*:— 
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We have, as will be easily seen from what has prfec^ecl, 
the cliliereiice of' the thickness of glass which has been passed 
through by the two rays» equal to 

the distance (o n + s g) = A tan ^' + A' tan 4/, 

* 

and the differences in air equal to 

the distance (»« p + rt) = /x /t tan ft. h' tan 

Now these rays diverging from another point after the 
refractions, their relative positions will depend on the velocity 
with which they have traversed the glass of the prism; and 
by an analogous procedure to that which we Used in the last 
article, and considering r now to be variable, we find the dif¬ 
ferential of the radius vector r to be 


{/ r = [i{h tan (f' + //'' tan 4'") eva 


h t an tan ^ 
m 


f 


or, dr = (h tan + V tan4' ) (^ cv) —i. 

We may now applj’ the theoretical values for m ; nr.d ao 

i * ^ 

1 

cording to the undulatory theory where m —, we have 

dr — (Atan^'+A’tan4i')^fx-T~}” (A tan tan 4^)(ft—/x)^ 

and f dr' = r = constant; ^ 

which is independent of the values of (ff and 4^, and we recog¬ 
nize the polar equation of the circle referred to the centre. 

As diis c(|iiation has been arrived at rigorously, without 
any approximule considerations, and ns we cannot integrate 
in the same rigorous manner for the Newtonian hypothesis, 

I shall proceed in the first place to the examination where 
interference should arise according to the undulatory theory. 
Referring therefore to fig. 4, and taking the positions of 
the secondary images of the luminous point, as we found them, 
in a/ and b\ and the simultaneous positions of the undulations 
on the axes of die pencils as we found them to be, on the same 
perpendicular sf we have, making the point m' the origin of 
the rectangular coordinates, hfg s 2 o', which 

will always bear a determinate ratio to 2 a depending on the 
incidence, and at the angle of minimum deviation it will be 
that of equality or 2 a's= 2 a, in which case we now take it; 
and as we found before that we may calculate the distance g a' 
in terms of 2 a, we will call this distance m a. 'I'hen m' being 
tlic origin, and the lines ndy, vda the axes of the coordinates, 
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we shall iiave for the equations of these circles whose centres 
arc in o' and f/, as follows: 

{x—tnaY + iy—a)' = a-® + (?/+a)‘‘ = r% 

and r = r' + 7« fl 

for the centra] points of interference. 

Substituting, developing, and subtracting, we find 

2y + mx = mr = m x* + (y+ay; 
raising to the square, and bringing all the terms to one side, 
we have 

(4!—m^)y^ + 4fmxy—2?n^ay—m^a^ = 0, 

which we find to be the equation of an hyperbola. Difle- 
rentiating this equation, we find the diiFerential coefficient 

dy _ 4imy 

dx ~ 2(4— 

we see that this equation l)ecbnies zero when y = 0, but on 
account of the constant quantity in the equation of the curve, 
this can only take plac^: at the same time that x is infinite, to 
fulfil 'he conditions: hence the axis of the abscissro is tangent 
1 . 0 ''.be i.LKve at an infinite distance, and one of its a^mp- 
totes^ rii ' e maj^ also learn from the geometrical construction, 
fig. 

We leain fror'' this^ that the central band produced by the 
interference of two luminous pencils after passing tlirougb a 
prism of glass, shouki, according to the undulatory theory, 
nearly coincide with the ‘nterinedial line (fig. U and 5), 
and slightly tend towards the angle of the prism instead of 
from it, as we find by experiment. Hence the undulatory 
theory gives no account of this pbucnomeiion. 

Acco^ing to the other theory,—that light travels through 
bodies with a velocity which is directly as their refractive in¬ 
dices,—<>n recurring to the general equation 

dr — (Ji tan + K tau cv> '“)» 

we have, by putting for m its value (l, 

d V-' = {// tan + hf tan 4^0 

(f-— = tan + V tan 4^) 

On referring lo fig. we see that we may write for k its 
identical expression dd <d ; then considering h* as equal to h, 
and noting that r' increases as 0 and 0' decrease, and that 
hence d f' must be taken negative, our equation becomes 

At*—1 

dt' = — T*d 0 ' (tan 0 ' -f tan ih’) - -; 
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Differentiating the general equation sin ^ ss /x. sin we have 

cos pd <p :ss ft cos (pfd 

- , , - cose 

and de =■ dp -^ 7 ,. 

^ J(t cos p' 

Substituting this value of d p', and the value of r^a= r 
we have 

j » tt cos*^cose , , , ^ nxF-* — 1 

cos'* p fj. cos P ^ M’ 

. ^ • cose' , , tt*—1 

or, dr ss — r dp - i- (tan p^ + tan if/) - 

cos <|) ' ^' (u 

r in this equation is still a variable quantity, but we may eli* 
minate it by considering a perpendicular let fall from the 
image of the luminoii<< point upon the first surface of the prism 
produced, as a e, fig. :i. Calling thi-. perpendicular distance e,^ 

we have e 

, Tft r =s — - , 

cos p 

and Stthstituting this value 


(tail tan 4/)— 


.«-.r 


, , c , cos e' 

dr ss — - -dp -j- 

cos p cos 9 

dr =s — ed p —^ (tan e'4- tan4»0 ^ —• 
cos^^ ' i«- 

This equation is most probably not inlegrable in the ge~ 
neral form we now have; but by supposing the pencils very 
small, as they really are in cases of interference, we may sub^ 
stitute for (tnn tan 4'') a term containing only tan p^ and 
a constant; and we .shtiU find, on recurring to numbers, that 
we may make this approximation, as well as the former one, 
without introducing any mateiial error. 

Thus at the angle of minimum deviation, we have 

tan p' + tan 4^ =s 2 tan p ^; 

introducing tliis value, therefore, our equation becomes 


cos* p 
cos p' _ sin p 

= —7V2.- ^ 


cos'* P 


_ 

cos u 


bill pf 


7 \ , am w li.^— 1 , Sin P ^ U^-~ 1 

dr = — edp —^ 2 - -= — edp -1— 2 *-- 

cos®^ \L ft cos® ^ ft 
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dr = - 


— ^ —rf.cos^„ 

^ d “ ^ ct ~~ ^ ^ a m — 


cos* p 


and 


f dr -zs. C— e d, 2. 

»J J cos a 


COS*4> 


or. 


cos ^ 


1 


» •' = C - e- 

cos Ip p* 

which is the equation of the curve w'c seek; and from the 
circumstances in which we consider the experiments made, 
we may take r and f as the Cfmrdltiates referred to the pole ^ 
or f in 5; and which was orijginally the angle of inci- 
‘"dence, being counted from the line a or a isarallel to it, 
this line making with the axes of the pencils alter refraction 
an angle equal to the angle of minimum deviation. 

For the constant, let t' h^come R when f = 0, we have 


then 


Ur* 


R==; C -2t- - 


hence- r == R + 2 e 
which we may write thus, 

= 11 + X 


C = R + 2 e 




cos p 


or r = Q 


-1. 

1 

* cos ^ 

X 

^ ■ 

cos^ ’ 


* A . 

v' 


and we see that our equation holds good for any values of R, 
as the motion of the rays of light requires. 

To calculate the points of interference on the transcenden¬ 
tal carves given by the light supposed to set out simultaneously 
from die images of the luminous point, we must return as 
before to rectangular coordinates, and follow an analogous 
process. 

Then s and ^ being the secondary images of the luminous 
point and the poles of the curves, we mil take the lines a l^y 
and aax for the axes of the rectangular coordinates; and it 
will be required to find the distance a which we will put 
=s u, and tne^distance./z ff, which we will call j3. 

Now writing the eq«t|tion of the upper curve 

Q - , 

cos p 

that of the lower one 

i- 

r\z=Q! - 

’ ■ cos;jj 

counting y' from the point and s' from the point s, we shall 
have y =* y = .r — I, 
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i^d /•'* SB ^'=* + j*, r'^* = ^ + j-'* for the points at which t|ie 
curves intersect; and also j/ ■■ r' cos p, 1 / se r/ cos ' 
Eliminating cos cos Xt nieans of these 

equations, we find 

Q>= (y+ 

{y + ^)* 


SB (y + jr'^) 




It now remains to establish the requisite relation between 
Q and O'. For tills purpose, putting for the difference of the 
pallis the letter which we lately found the means of de¬ 
termining, letting fall the perpendicular ^ 8 upon the axis of 
the lower pencil, and calling the distance e 8 s 8 , of which we 
easily gel the value, 
we hav^e on the axes of fhe }>encils 

r\ = ?)\ - 8 + y, 

and Q~ * = Q'- - * . _ 8 4 . y ’ , 

cos i cos 1 

«=«+It”+'-•?"«+=• 


Vy putting C = + 5 - y. 

itetuniing to our former equations, we have 

Q« = (y> + ^r*) (Q + €)•=( /+i«) ; 

we may now eliminate Q, and obtain an equation containing 
only x^y and constants, and which will represent generally 
the curvj in which the central points of interference -shoul& 
take place. 

Eliminating, we arrive at this equation : 


(y'+» 0 ' 




-(y+x)^-c*. 


To get quit of the sign of the square root, it is neCetteary 
to raise both sides to the square; and putting for xf its value’ 
a'--j8, we have 

♦C* 0^^ ,»+*(? (y+.)? = ) 

+ (y+*)>-(y+«)’-c*Y' 

It will be seen that the involution to the second power is 

N2 
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still only indicated on the second side; but from the com¬ 
plexity it assumes there is no means of using it, except by 
changing it into a numerical equation, by adopting some nu- 
roericAl values for y, and calculating the corresponding values 
for X by extracting the required roots. On this account the 
above is, 1 believe, the simplest form in which it cun be used, 
and the calculation is, nevertheless, still sufficiently laborious. 
^We may compare the equation to the following: 

or, A*j:*-2ABjH'+jr*(B*+2Ab-E)-2BDa:+D*-F = 0. 

For the data, I have taken e = 40 inches, a = '06 inch, 
and the refracting angle of a new prism (which I prepared 
with the intention of making micrometrical measurements if 
the phenomena had come under any known theory) = 33^ 18'; 
the reli'active index of the glass being 1*500 very nearly. 

Fr3m these 1 find for tbe angle of minimuin deviation or 
t —25° 27' 14" nearly. 

For the lower curve e' — c+ 2 a sin i = 40*0515744. 

a®—I 

X = 2 e —- = 44*4. 

f*’ 

tt’*—1 

k = 2d^—r- =44*50174. 

n = —r = 44*297241 (=dl). 
cos 2 ' ' 

rri=-'- - = 44 •35436-1 (=5w). 

To tlie point on the same perpendicular — r,, + 2ntan i 
= r\f + 2a tan i = 44*411479 = (= so). 

, r, = 44-342340 (= ?r) 

- r, or 8 -069139 (= e8) 

A paths or^ = -0634655 ( = yg). 
a = -1140052 (= fl?) 
jS = -0786127 (= a e) 

C = *0691293. 

Calculating with these, I have taken for p three different 
values; namely, = 41 inches, p = 4B inches, and p = 50 
inches, and arrived at the following equations: 

For y an 41'inches, 

•000045968 + *00927181 *0128883 x* - 40*053245 x 

+ 718*6541 = 0. 

For p = 45 inches, 

*000024167^+ 006115092.r® + *00971671 —38*13274 x 

+ 787*2133 = 0. 
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lor = 50 inches, 

*0000112091 x*+*003760774 *03045574 **—36*35336 * 

+ 877*2896 = 0. 

1 have sought the roots of these equations which have the 
values nearest to tliat of a/ on the line a 7i', for the correspond- 
ing values of by the method of approximation; and accord- 
ini;lv< V = 41 gives* = 19*78 inches 

y z= 45-* = 22*86 - 

y = 50 -* = 26*92 —— 

The points on the line a vf for these ordinates are found 
by the eqiiation = y tan i. 

Ifence = 41 gives = 19*515 inches 

y = 45-= 21*419 - 

y = 50-*' = 23*799 - 

see that the points at which interference should take 
place according to the Newtonian hypothesis,—that light moves 
with a velocity in passing through refracting substances, 
which is directly ns the refractive index,—are still further from 
^e truth than according to the undulatory theory. ''I'he 
band ought to have been seen, according to this hy- 
DotRilns, following a direction similar to /u, fig. 5. 

f s investigation is not, however, entirely lost labour; for jn 
>n to knowing the effect of the view we have follow^* 
we.fee also where we must seek for the true solution ; and it 
is 'clear that these phienomena can only arise by light really 
moving still slower in passing through refracting substance^ 
than it is supposed to do even on the undulatory theory. 

The experiment of Professor Powell must be allowed to be 
an important as well as an elegant one, drawing a clear 
boundary between the claims of rival theories, and pointing 
with an analysing precision to the true theory, which no re¬ 
ference to measurement alone would probably ever have dis¬ 
covered. 


Since I learned the tendency of the Newtonian theory of re¬ 
fraction, I have examined the displacement of the coloured 
bands produced by causing one of the pencils to pass through 
a very thin slip of mica, and the displacement is undoubtedly 
in the dire^'tion which indicates the light to have passed 
through it with diminished velocity, and which, if we knew the 
exact thickness of the slip, might be determined. Perhaps the 
only resource will finally be,—either the metliod which Jif. 
Arago practised, of causing the pencils to pass through two 
similar pieces of glass of which he knew the inclinations to the 
directions of the pencils, and consequently the difference of 
the thickness passed through by the rays; or a method analo¬ 
gous to this. 

M. Arago believed that he found the relative velocity in glass 
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to be exactly os indicated by the undulatory theory; if the re* 
suits were not widely different from thiS) he would undoubt¬ 
edly refer the difference to error of experiment. We see that 
the experiment with the prism draws a clear line of distinc¬ 
tion ; but from what I have observed, I believe die velocity 
will not eventually be found extensively different from that 
according to the said theory. The slightest difference is, how¬ 
ever, of fatal consequence ; for the ratio ought, according to 
common consent, to depend rigorously on the refractive index, 
which is one of the fundamental principles of the theory. 


XVII. Experiments on Platina. By Richard Phillii‘S, 

L.^E, 4rc. 

third volume of the Quarterly Journal of Science 
contains a paper, by Mr. J. T. Cooper, On some Com¬ 
binations (if' Platinum, In this communication the author 
states, that when a neutral sdkition of tartrate of soda is heated 
with 0.10 of mur!.ite of platina, a blackish powder is precipi¬ 
tated: diis substance after being washed, was dried on a 
Lath *'00°, in order to free it from uncombined 
lost aft**! V ards 2‘8 per cent, by exposure to a red hea^^rid 
uli notliin'T v'ould be procured from the black powd^^Wl 
platinr and water, Mr. Cooper considers it to be a hydrftlb’of 
tl:e metal, composed of 44'328 = 2 atoms of platina + 
as ' aUtm of water: these proportions agree tolerably'Welt 
with the results of the experiment. 

It is singular that Mr. Coojier does not particularly advert 
to the interesting fact which he announces; for this is, I be¬ 
lieve, the first instance on record of the combination of water 
with a metal, not previously' converted into an oxide; and it 
is almost as remarkable, that of the numerous authors whom 
I have consulted on the subject, no one mentions this com¬ 
pound. 

Although, with some particular views, I have repeatedly form¬ 
ed this black powder, it is only lately that 1 have investigated 
its properties. Having dissolved some platina and precipitated 
it in the manner described, 1 duly washed the powder and 
dried it at 212°; after this 1 gradually heated it to redness, 
and found that it diminished 1*41 per cent, in weight. This 
experiment, slightly varied, was repeated with a difference of 
only 0*14 per cent, in the weight lost. It will be observed 
that although Mr. Cooper dried the precipitate at 300°, while 
1 subjected it only to 212° before heating it to redness, yet 
1 found the diminution of weight, caused by the subsequent 
and higher temperature, to be but little more than half of that 
which occurred in his experiment. 
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Supposing, therefore, the black precipitate to be a hydrate 
of platina, it would appear by my experiments to be a com* 

K >und of about four atoms of the metal and one atom of water. 

ow the existence of a hydrate so constituted is not only of It¬ 
self extremely improbable, but is rendered still more unlikely 
by the supposition that a metal without previous oxidizement 
should form a hydrate at all; for it is quite as contrary to ex¬ 
perience that a metal and water should combine, as that a metal 
and an acid should unite, without the intervention of oxygen. 

1 am therefore disposed to consider the 1*41 percent, of 
water which remains with the black powder, after being heated 
to 212°, as in a state of mixture, and not of combination. There 
are other circumstances wliich strengthen this conclusion 
If the black powder be strongly pressed or rubbed in a glass 
mortar, the metallic appearance of platina is as perfect before 
ns after the application of a red heat; and 1 conceive thir could 
scarcely occur if it were chemically combined with .vater. 
That the platina is in the metallic state in the black powder, 
il^^proved by its total insolubility in nitric o? m*jri.A‘c acid, 
hrst precipitated, and before it is dried, /knoth'.t* 
pirqit^Ktance which induces me to believe that it is ’•lOt .i hy^ 
its answering most perfectly the purpose of if jngy 
pla^fta in firing a jet of hydrogen gas, and detonating a mix- 
tHTO^foxygen and hydrogen gases; indeed it appeals to 
an excellent preparation for these purposes, atrl ?t 
procured with very great lacilitv. 

It is probable that some other metals whose affinity for 
oxygen is weak, may alto be precipitated in the metallic state 
by the tartrates; and 1 have found this to be the case with 
gold: when tartrate ol soda is added to the muriatic solution 
of that metal, no effect is produced until heat is applied, and 
then the precipitation i)f metallic gold is as rapid, and quite 
as remarkable as that of platina. 

Tartrate of soda being a salt not usually kept, I have some¬ 
times employed tartrate of potash: when the solutions are 
cold, the well-known double salt of potash and platina U preci¬ 
pitated ; but on the application of heat the black powder is very 
quickly formed; the same effect is produced by tartrate of lime 
and tartrate of ammonia; but neither tartaric acid nor bicar- 
trateof potash determine precipitation until an alkali is ^ded. 

It appears to me that muriate of platina may be very ad¬ 
vantageously employed as a test of the presence of tartaric 
acid, provided it be first saturated or supersaturated with an 
alkali. 

During the formation of the black powder, there is an evi¬ 
dent evolution of some gas: suspecting it to be carbonic acid 
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1 passed il into lifne-water and obtained a plentiful precipi¬ 
tate; it is probable therefore that the hydrogen of the tartaric 
acid combines with the oxygen of the platina, and thus re¬ 
duces it to the metallic state ; whilst the carbon and oxygen 
of the tartaric acid Ibrm carbonic acid gas. 

1 am/Lt present engaged in some researches upon the oxideof 
platina, thrown down by the action of protonitrate of mercury. 


XVIII. Notice of the Arrival of 'Puocnty-six of the Summer 
Birds of Passage in the Neighbourhood of Carlislcy during 
the Spring ^1832, together with some of'the scarcer Species 
that have been obtained in the same Vicinity from the \6th of 
November 1831, to the 10th of November 1833; with Ob- 
senmtions, ^c. By A Cokrespondent*. 


No. 

1 

1 

Hngli'.h Koecific Names. 

1 

!■•••«■ s ■ ( 

tf 

Swallow. 

3 

House Martin. 

4 

Sand Martin. 

5 

Swifb. . 

6 

Goatsucker. 

7 

Pied Flycatcher. 

8 

Spotted F’lycatcher... 

0 

Ring Ouzel. 

10 

Wheatcar. 

11 

Whinchat. 

12 

Redstart. 

13 

Grasshopper Warbler... 

14 

Sedge Warbler. 

15 

Gpe.iter Pettychaps ... 

16 

Wood Wren. 

17 

Rlackrap ........ .. 

18 

Wliitethroat. 

19 

Yellow Wren. 

20 

Yellow Wagtail. 

21 

Field Lark or Titling... 

22 

Cuckoo. 

23 

Wryneck. 

24 

Corncrake or Land-Rail 

25 

Dottrel. 

26 

Common Tern. 


batin Generic and 
Specific Names. 

Cntiirnix vulgarib. . . . 

llinindo rustica. 

-iirbica . 

-tiparia. 

Cypselus A pus. 

Cnprimulgiis curopieiis .. 
Muscicapu atricapiUa ... 

-Grisoia. 

Tiirdiis torquiUiis. 

Saxicola (Kiiaiithc. 

-liidictr.i. 

Sylvia Fhoeniciirns. 

Curruca Locustclld. 

-snlicaria.., . 

-hortensh..,. ^. 

-sibilatrix. 

-Atricapilla .... 

-Sylvia. 

Regidiis Trocbilus .. . 

Motacilla fiava. 

An thus triviulis. 

Cncuhis canorus. 

Yiinx Torq dlla. 

Ortjgometra Crex. 

Charadrius Moriiielliis... 
Sterna Hirtindo. 



[ATorc.—ITie figures contained in the column on the right in the above 
Table, as well as those affixed to the species not inchided in it, refer to the 
numbers in Fleming’s History of Britisu Animals, which we have inserted, 
in order that the reader who wishes to have a description or to see the va¬ 
rious synonyms of any of the birds here alluded to, may find the species at 
once, should he possess that highly useful and very excellent work.] 


* Communicated by the Author. 
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of Passage in the Neighbourhood of Carlisle. 

Quail .—On the 29th of December a Quail was killed near 
Kirkbride, a small villa^ within a short distance of Solway 
Firth; and notwithstanding the time of the year, it was in most 
excellent condition, and proved, upon dissection, to be a male. 

We are induced to record this circumstance, as it confirms 
the statement wc made in our notice of this species for the 
year 1 b29, that “ a few have been known to remain over the 
winter*.” 

9. Turtle Dove {Columha Tnrtur). —A Turtle Dove was 
killed in Ulackwcll Wood on the 18th of September. It was 
a young bird, being entirely destitute of the black patch on 
each side of the neck. This is the first specimen we have 
seen that has been obtained in this neighbourhood, although 
we have been inlbrmed that it has been met with at W'^oodside, 
and one or twoothci- places; it is however of very rare occur¬ 
rence in this countV. 

17. Jlonejij Buzzard [Pernis aptvtn'us). —We were shown a 
specimen of this elegant binl on the J7lh of November, by 
a dealer in this place, who states that it had been killed 
atioiilf tbjl^middlc of October last near Raugbton Head. It 
* ww&vurauy a very youpg bird, and agreed in every respect 
witbi'ldl^^cscription given by Temrainck, of trs Jeuncs de 
this species, having a few very small buiT-coloured 
spo^^aringly scattered over the head and neck. So little 
wB^-1^ possessor aware either of its value or rarity, that he 
hadllllowed it, through neglect, to become putrid before it had 
been skinned, and it was in consccjucncc nialerially injured. 
This is the second specimen that has been obtained in this 
county; and ns the Fftaiey Buzzard is decidedly one of the 
rarest of the British ludconiduc, the fidlowing particulars of its 
capture, &c. in this country may possibly inU.ic‘st> some of our 
ornithological readers. 

2. A female, at Selbornc, Hampshire, in the summer of 1780. 
—W'hite’s Nat. Hist, of Selbornc, vol. i. p. 186. 

3. A female, near Carlisle, Cumberland, lime 13th, 1783.-— 
Hutchinson’s Hist, of Cumberland, vol. i. p. 5. 

In the cabinet of the writer of this notice. 

4. A specimen, supposed tube a female, at llighclere, Berk¬ 
shire.—Montagu’s Orn. Diet. 

In the British Museum. 

5. A specimen, seen on Slapton Ley, Devonshire, a few years 
previous to the year 1813.—Montagu’s Sup. Orn. Diet. 

6. A specimen, near Yarmouth, Norfolk, a lew years prior to 
182,5.—Linnaean Transactions, vol, xv. p. 6; FaunaBo- 
reali-Americanai p. xii. 

* Phil. Mag. and AnnaK, N.S. vol. vi. p 2/6. 

Third Series, Vol. 2. No. 8. Fch. 1833. O 
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Formerly in the cahinet ol'Joseph hiubinc. Esq. J'\R.S. 
8cc. ; but now wc believe in the Andersonian Institution, 
Glasgow. 

7. A specimen, in StalFordshirc: sex, time when, or the lo¬ 
cality where killed, not mentioned.—Mag. Nat, Hist, vol.ii. 
p. 273. 

Ill the Manchester Musciun. 

8. A .specimen, at Gippiiig Hall, SuHiilk, in the summer of 
1821 ?—Mag. N<it. Hist. vol. v. p. 280. 

9. A specimen, near Tliruiiton Wood, Northumberland, some 
years before 182.9.—'rransuclions of the Nat. Hist. SSocietj' 
of Northumberland, vol. i. part iii. p. 21;7. 

In the Ashuiolenn Mu.scuni, Oxford. 

10. A male, 'ii Thrunton Wood, Northumberland, 81st of 
August 182.9.—Nat. Hist. Society of Northumberland, vol.i. 
puit iii. p. 247. 

in the cabinet of iKc Hon. IT. T. Liddell, llavensworth 
Casiie. Durham. 


11. A male, in Tendring Hall Park, SiilTolk, October 12th, 

18S1.—Mag. Nat. Hi.st. vol. v. p. 280. > . 

in the cabinet ofJ. D. Hoy, Esq. Stoke Nay 

folk. r. 

12. A specimen, at Spctchl}*, Worcestershire, in tlie Ai4mnn 
of 18.81.—Mag. Nat. Hist. vol. v. p. 379. 

Independent of the above, Latham, I’ennant, Boy^JPtSliOr 

van, Selby, tkc. mention others, but have not stated ImMinic 
when, or the place where, the specimens they 'allude w w'ere 
obtained; aiul in all probability two or three more may be 
noticed in local catalogues, or preserved in the cabinets of pri¬ 
vate individuals. 


39. Greater Butcher Bird or Cinei'eous Shrike {Lauim Excu- 
bitor.) —During the months of November and December three 
of these birds were obtained in this vicinity. A female, killeil 
on the 24th of November, had been feeding greedily on the 
larva of Scotophila porphi/rea (8252), and Anarta Mijrtilli^ 
(6390), several of which luul been swallowed entire, and with 
little or no injuiy; the stoni ich also contained a very fine 
specimen oiCurabus horteusis (12), two or three Phosphnga 
atrata (820), and the elytra of several species of Agonwn*. 

119. Hoopoe (Upupa Epops ).— On the 4th of September 
two Hoopoes were observed on the high roati near Lirigy 
Closehcad, a short distance from the village of Dalston; and 
on the following day one of them vv;)s shot at the above-men¬ 
tioned place; the other w'e believe made its escajic. 


• The figures attached to the nanies of these insects refer to the num¬ 
bers in Stephens’s Systematic Catalogue of British Insects. 
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of Pas!ia"e in the Neighbourhood of Cat lisle. 

Upon referring lo our comiminicatioii for ihe year 1831, it 
will be seen that one of these liarulsoine birds, so rarely met 
with in the North of England, was killed at Middlesciigh, 
only a few miles from the village of Dalston, on the 8th of 
September 

131. Spotted Kail, or GalUntde {Gallinula Porzona). — A 
very beautiful female of this remarkably pretty species was 
killed <111 VV^raginire Moss on the 5th of October, the very 
same locality from w'heiice we obtained a male the preceding 
year i-. 

140. Otern Sandpiper {Iolanta Ochropus). —I'lirce or four 
Green Sandpipers were seen in this district in the months of 
August and September, two of which were obtained; one 
about the (ith of the former month, near Richardby ; the other 
<111 the banks of the river Esk, within a little distance of the 
iron bridge at Garris 'I'owii, on the ‘23rd of the same month. 

14-4. Greenshanfe {Toinnus Glottis). —During the month ojl 
August, three or four of these birds were occasional 1}' seen on’ 
lirugh and Rockclilf Salt Marshes, and on the 25th a young 
male female were procured. These two biids had been 
feedlbg ['upon Sparlings or Smelts (OAWU’ntf and 

Shrtnij^a [Crangon vulgaris). A third specimen, which w'as 
'kilt^,'ADout ten days picvious to the above, on the banks of 
dimmer Eden, near Hotchardby, had recently swallowed a 
beama^Loche {Gobitis barbcdula). 

Greenshank, which we believe is nowhere common 
in any part of England, is rarely met with near Carlisle. 

148. Common Snipe {^Scolopax Gallinago). —On the 18tli of 
October wc received a specimen of this bird, which had the 
three first primalies in both wings perfectly white. 

150. Blacic-lailcd Gudwif (Idmosa (Sgoccphala). — A very 
fine young male of this scarce species was shot on Rockclilf 
Salt Marsh on the ?5th of August; and, us we have every 
leason to think, the lirst specimen of this bird that has been 
captured in this part of the couiity:{;. 

154. Cuncate-tailcd Sandpiper {Tringa pmilUt). —A })aii* of 
this rare species of Saiidpijier were killed on Rockcliff’ Salt 

* Phil. Mag. aiitl Annals, N.S. vol. xi. p.84. f ibid. p. 8o. 

X Tlie reader who has an opjiortunity of referring to Shaw’s General 
Zoology (vol. xii. part i. pp. 73 -- 770> will find a very singular error relative 
to this bird, and its congener the liar-tailed Godwit (!■ •'ufa). The eii- 
graving there stated to rcjiruseiit the Mlark-tailud Godwit, is in tact a 
niiiteruble fignre.of the Bar-tailed species, with the exception of the bill 
on the contraiy, the one given for the Bar-tailed Godwit, has the long 
legs, black tail, and plumage of L. a:gocej‘haIa. lii shoit, these plates, ui 
A scientific point of view, arc of the nio&t wretched description. 

O 2 
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Marsh on the 1st of September, the only specimens we Iiave 
hitherto lieard of that have been captured in this vicinity. Both 
were young birds, in all probability not more than nine or ten 
weeks old, and their plumage was in almost every respect very 
similar to the young of the Common !Saiid)jipcr [2'olantis 
hypolnicos) of the same iige. They proved, upon dissection, 
to be of dilFerent sexes, and weie exceedingly lat. 

155. Doidile Fork-tailed Sandpiper {'Itinga miniUa ).—-Two 
of these scarce birtls have been procuretl in this neighbour¬ 
hood; namely, an old male, on the ISlh of November, in a 
small fresh-Avater creek or inlet on Hnich Marsh, and an adidt 
female, on the 1st of September, in company with the prece- 
dirig species. The former had ac(]uired its winter livery, and* 
had black legs: the latter si ill retained the greater part of its 
summer dress ; the legs of this bird were of a pale olive-green. 

Previous to tlie publication of'reinminck’s justly celebrated 
Manncl d'Ot'nilhologie, tht.^c two dimiiiiitive sjjecies of Sand¬ 
piper were almost invariably confomuh'd together by the best 
orrxtihologisLs; anti there is reason to believe that even at this 
liint. iheii specific marks of distinction arc often overlooked 
by nutiiy, especially by those who have not had an dppor- 
rnnity of examiintig them alive or when recently ki|ltfd. In 
cither of these ‘■lutes their a])})e:irancc is so very diffef^t-jtfaat 
they may be recognised without the least dilHculty. Very 
weak slender bill of 7'. pmilla is then very visibljf'bfl^' or 
curvc'd, but bect>mes, as Temmiiick very correctly renfl^s, 
q lite straight when perfectly dry:—independent of this specific 
characteristic, the shorter tarsi, and ciincifurin tail of this 
species, will at all times point out this bird from T.viinuta. 
The flight as well as whistle or notes of these birds are also 
very different. 

We have subjoined the conqiarative weights and dimensions 
of the four birds above alluded to. 


Name. 

Sex. 

Weiglit, 

Total 

Length. 


Beak tu 
thcFront. 

Tarsi. 




Di. Or 

Inch. 

Inch. 

Inch. 

lilt h. 

Tringo 

L 

male 

7 

ft ** 

•'I'u 

1 1 M 

J * 1 0 


1 t 

pasiila. 

r 

leinale 

8 1-4 

n 

IJJ 

io 

itS 

Triaga ' 

1 

male 

5 17 

6 

Hi 


f”i) 

luinuta, 

r 

ftniale 


6 

12 

J"0 

9 

TO 


It perhaps may not be amiss to observe that the various 
Knglish specific names given to these two birds by recent au¬ 
thors, apjiear to us to be by no mentis eitlier characteristic or 
appropriate; and each aiicceediiig writer, as if dissatisfied with 
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g/* Passage in the NeighbourJtood of Carlisle, 

those adoptee! by his predecessor, has substituted others, but 
we really think with very little or no improvement. In order 
that the reader may judge for himselti we have given the 
names applied to these small Sand])ipers, by Stephens, Selby, 
and llichardson. 

Tringa pusilhi. Trhiga mhmta. 

Stephens* ... Liul^or Temminck’b | 

Selbyf. Little Tringa. Minute Tringa. 

Uiclmrdso.4. Uiminutive SanJ- \ p. s^„,| j 

piper. j r I 

Now, the si/c and weight of T, pusilln and T. minuta are 
so nearly the saiiu', that the trivial names of Tattle, Pigmy, 
Minute, and Diminutive, may with equal piopriety be given 
to both, and certainly do not point out any of llieir decided 
specific marks ut distinction; and as Dr. Pleming has not given 
either of these birils an English name, we have ventured, allei; 
some hesitation, t<j call the former the Cuneatc-tailed Sand¬ 
piper, and the latter the Double Fork-tailed Sandpiper; names 
whicb we trust will induce ornithologists to examine this bird 
with greater attention, and conse([uently the more readily lead 
the detection of these two species. 

^ At the same time we arc fully aware tliat even the.se names 
ar^ liot altogether free from ohjcctioii* as o le or two of the 
e:|t|^Enropean species of diminutive iNimlnlpois aie stated to 
have tails of very similar formation (4 

158. Puff [Tringa pugnar). —Two young females of the 
year, of this species, were shot on Uockcliff Marsh on the 23rd 
and 25lh days of August. From various sources of informa¬ 
tion we are strongly inclined to think that a few young Ruhs 
annually resort for a short time to the Salt Marshes in the vi¬ 
cinity of Solway Firth, during their autumnal migration. 

160. Common Lap’-.oing [Vayicllus rrislatus.) —A rather sin- 

• Shaw’s General Zoology, vol. xii. part i. pp. 101, 102, 105 
t Selby’s Illustrations of Dritish Ornithology, 4to edition, No. 9. Se¬ 
cond Scries, pp. 127 , lilS. 

4 . Fauna Jl>nafi-Ammcanft, pari ii. pj). 386. 

§ It ih very evident, from .01 exaininatioii of the Hynonyais, that ..'rnitbo- 
logi!>u> entertain doubts wbctJicr the 'I'.pmtUa of VViKon’s Amcrkun Orni¬ 
thology (vol. V. p. 3!2) is idcuticnl uith the T. pustUa met %vith in .Kurope; al- 

i'll 4-ll/ltf «iil II k«l4-SsMai# aI !■ Iva m»WB 


water; springs witn a zigzag irregularnigiit, una a leeDictwit,'—wliicii is 
a very accurate description of the flight, note and locality, of the two 
birds recently obtained near Carlisle. 
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giilnr variety of the Lapwing was obtained near the canal re¬ 
servoir on the 13th of March. This specimen, which was a 
male, had the whole of the back and wing-coverts white, 
interspersed here and there with a few feathers of the usual 
colour. 

204. Razor Rill (/Ilea Torda). — A remarkably fine adult 
specimen of this bird was kdlcd on the river Eden, near the 
village of Deauiiiont, on the 18th of April. Young Razor Bills 
are occasionally met with in this district; but tlic old birds 
are exceedingly rare. 

211. Northern Diver (Colymbus glaciaiis). —On (he I3tli of 
December a young male of the year of this bird was shot on 
the river Eden, within a very short distance of Carlisle, and 
nearly upon the /ery same s})ot where a very similar Northern 
Diver was killed on the 21st of .laniiary 1789*. 

219. Fork-tailed Petrel (Procellaria Bullockii). —The first 
specimen of this bird that has been delected in this neigh- 
liourhood, was found dead upon the coast near Carduriiock, 
on the i7th of December. Not very many years ago the 
Fork-tailed )'el.rpl w'as considered one of tne rarest of the 
British birds, but within these last few years several have been 
met with from time to time in various parts of the kingdom; 
and during the latter end of the year 1831 it appears to have 
visited this country in very considerable numbers, and is stoed 
to have been obtained amongst others at the following places; 
viz. 

One found dead near Chipping Norton, Oxon; two on the 
banks of the river Severn, Gloucestershire; several in the 
vicinity of London. 

()nc found dead not far from Kington, Hertfordshire; four 
found dead a short distance from York; three or four in the 
vicinity of Halifax. 

One shot on the river Tyne, near Newcastle; two or three 
in the neighbourhood of Plymouth ; one or two on the coast 
of Cornwall; one at Thirsk, Yorkshire. 

One contiguous to Haiibury, Worcestershire; one or two 
near Hull, &c. &c.-)-. 


A Jetsi Meteorological Remat ks on the Spring and Summer of 

1832 Carlisle. 

in this neighbourhood wc were lavoured with some delight- 
Jul weather for the season, from the 27th to the 31st of March, 


* Hutcliiiuon’s History of Cuinberlaiul, vo?. i. p.iJJ. 
f- Mug. Nat. Hist. vol. v. pp. 283, o8U, 388, &c. &c. 
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and again from the fill to tlic 12lh of April; tlic remainder, 
however, of this month was Ibr the most part gloomy and 
exceedingly cold, and on tlie 25th the summit oT Cross Fell 
was pretty thickly covered with snow. During the first three 
weeks of May, keen cutting winds prevailed generally from 
the East; on the 2iid, there was snow several inches in depth 
ill the vicinity of'I’iiidal Fell, anti on the 15th and IGtii we 
had several smart hail-sliowers; in sJiort, it was not before the 
22n(l that the weather beeume at all warm and seasonable. 

Vegetation, as might naturally be expected, made but little 
progress; anil upon the whole the spring of this yf‘ar was per¬ 
haps more backward than the vei'}' late one of 1829. 

The summer and autumn which followed, however, w'erefine 
and remarkably dry, the harvest early, and the crops in this 
district, gi’in‘rally speaking, were exceedingly good, more 
particularly on cold elevated grounds, where the hinniiig pro¬ 
duce was scarcely ever recollected to have been more abiin- 
tlant, or to ha\e been secured in finer condition. 

Cai'liiilc, November 10, tHJ-*. 


XIX. Abstract of the prindi'al Demons!, atiom of M. F ourier, 
relative to the Mathematical Tmw oJ liw Radiation of Heat, 
By Baron Mauhice, Member of the Instil iitc of h'rnvcc, and 
Professor of Analytical Meehanu's in tin Acadnny <f Geneva, 
Translated by Jamks 1). 1''oubes, F.R.S. L. df Ed. 
F.G.S.4‘C‘ Communicated in a LeltePto Sir David Brew'ster. 


My Dear Sir, 

ptecis of Fourier’s Demonstrations, from which the 
fol'owing Iranslation is taken, was put into my hands in 
niaiiiiscripl, by my friend Baron Maurice of Geneva, last 
inontli. It was written for the Supplemeni to M. Prevost’s 
w'ork on Heat, which has since appeared. As I have not ob¬ 
served any account of this part of Fourier’s labours in Eng¬ 
lish works (and, indeed, the writings of that distinguished 
man are too little known in this country), I think the present 
notice may not be unacceptable; more especially as the ori¬ 
ginal Memoir of Fourier, in the fifth volume t f the Memoirs 
of the Institute, is really obscure. In this tract M. Maurice 
has reduced the theory to a few simple propositions, which he 
has given with all that copiousness of reasoning which ili- 
stinguisiios the writings of Fourier, when he i*) esc.iblisliing 
fundamental propositions upon which a complex superstruc¬ 
ture is to be raised: the first demoiisli iitioii in particular is 
quite in the Newtonian style. I have adhered closely to the 



lO* M. Maurice’s Abstract of Fourier’s Denmatrations 

text of M. Maurice, thoii^rh 1 linvc not always translated it 
word for word. 

I am, my Dear i>ir, yours most faithfully, 

Grcenhill, Edinburgh, Dec. nth, 18.32. JaMES D. Forbes. 

Abstract, ^ c. 

1 . IjOW of lladiation. — “ The rays of heat which issue un¬ 
der different angles from the same ])oiii-bof the surface of any 
body, have an intensity which decreases ))ro];)ortioniilly to the 
sine of the angle formed by their direction with the plane tun- 
gential to the surface, at the point of emission.” 

Dcmotistratimi.—'L^X. Ali, (fig. 1.) be the niallieniatical sur¬ 
face of the body; and AC the thickness of its surface. 

We shall consider a normal ray of heat CA, and conceive 
that C is the point furthest from the surface capable of emitting 
any heat whatever by radiation. Consequently, as w'cadvance 
from C to A, the particles radiate heat more copiously. 


Fig. 1. 



Let us assume the (juanlily of heat to be known which is 

furnished by each point up .siluatcd in the normal <lirec- 

tion, and that it is represented by the lespociivc abscissae |3 n 
referred to the axis A l3 : vve may conceive such a 
curve as Cnmo .... passing through their extremities; and 
the sum of these abscissa?, or the area of the curve, will ex¬ 
press the intensity of the ray of lieal normal to the surface. 

We must next consider the intensity of a similar ray in the 
direction u y, inclined to the mathematical surface at an an¬ 
gle ip. I.ret US consider first the point a of the normal ray. 
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The quantity of heat which reaches y from « will be identical 
with that which reaches A from /3, provided ■=. Now, 
by the hypothesis, the abscissa n represents this quantity. 
Next let us take (fig. 2.) Ap Bp C, and as before, and erect 
the abscissa equal and parallel to |3 n, and let us repeat a 
similar operation for all the other points of the line ay; we 
shall then have another curve ^/^ o,... of which the surface 
will represent the intensity of a ray inclined to the normal. 

In order to compare the surfaces of the curves fig. 1 and 2, 
we have only to observe, that for the same abscissa A j? = /3 n- 
(lig. 1.), or (fig. 2.), if the ordinate (fig.^ 1.) is re*- 

presented by AiS = ay, and we make ay = 1, the ordinate 
A a^ (fig. 2.) equal to A a will be represented by sin p. But 
when two curves have the same origin and axis of abscissae, 
their surfaces comprised between the origin and a common 
limit arc evidently Jii the relation of the respective ordinates : 
therefore, the surface A C o: surfiice o, — J : sin p. 

VVlierefbic the respective intertsities of a ray of heat neuna!* 
to the surface, and one, v inclined at ai' angle f have the 
same ratio, and v = fu sin p. q. e. d. 

2. This demonstration is e(|iia11y applicable to ou^ve as to 
plane surfaces. For the thickness of the physical suftuce CA 
being extremely small, the portion of ^he mathematical surface 
included between the extremity of the normal and that ^athe 
oblitjuc line (which at most can only be equal to the length of 
('A), will always be suiliciently small to be eoiifbuiided with a 
plane tangcntiul to the point of omission. 

3. The ab'<olnte intensities which are supposed to be known 
in the preceding demonstration arc in no respect wanted Ibr 
the detei minatiuii of the intensity of the oblique rays rela- 
livclij to the normal ray. 

i. Having demonstrated ihe law of radiation upon these 
simple principles, wc proceed to show, that did this law not 
exist wo should arrive at conclusions at variance with the 
simplest experiments. But we must first introduce a distinct 
conception of the radiating powei’ of a given surface. 

5. Let a be the temperature of a heated surface, and k its 
radiating power*. Each infinitely small portion of the sur¬ 
face may be viewed as the centre of a lieniisphere which is 
filietl by the radiant heat emanating from it. If then we con¬ 
sider a small portion of the surface taken as unity, tlic quan- 

• This coefficient k depends on the nature of the radiating bodjr, und is- 
what Fourier calls “ C'oiulucibilitc exterieure ” in his Trnt/i: 4uaf?fitqtte de 
(' Ita ' nir . —'J’kajjslatoh. 

'Vhinl AVv/ca. VoI. 2. No. 8. Fd\ 1833, 
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tity of heat radiated by it will be proportional to the product 
a h ; and if we could know liow much heat traversed in unity 
of time the surface of a hemisphere of radius 1, having for 
its centre an element of surface taken for unity, we should 
have the value of h by dividing the expression for that quan¬ 
tity by the product a.2ir. 

In order to determine this quantity, let us designate by g 
the constant coefRcient which represents the intensity of a ray 
of heat normal to the surface. If this intensity varies witli 
the inclination ^ of the rays, we may represent it hy gf{<i>)9 
where denotes an unknown function of the inclination. 
Hence agf{^) will represent the heat aflbrded by a ray 
making an angle (h with the surface. 

Let us next ccnslder upon the hemisphere of radius 1, an 
elementary zone which has for height the element of the 
arc and for base tlie circle 2 v . cos <f>\ it is evident that the 
product (I g .f . 2 v cos will express the quantity of 
heat which in unity of time will ti'averse the surface of the 
elementaiy zone; and consequently the integral of this ex¬ 
pression taken from <p — 0 to ^ ^ tt, will express the 

quantity of heat which proceeding from unity of surface will 
traverse in unity of time the hemispherical surface 2 ir. But 
*his quantity ought also <^0 bo exactly represented by a h 2 ?r- 

Hence 2 a it .h ■= 2air,g fd <p cos p .y'(^) 

or, more simply, 1i —gf d<p cos .f (^), 

Uiking the integral between the limits first assigned. Such 
will be the general expression of the radiating power of a given 
surface. 

Thus, for example, if the intensity of the rays be the same 
for all angles of inclination, wehave^/'(^) = 1, and integrating 
the expression for h between the given limits, we have h = g, 
as it ought to be upon this supposition. 

If, on the contrary, as we have seen in article 1, the inten¬ 
sity is proportional to the sine of the angle of emission, we 
shall ha\e f{<p) — sin<f), which gi'es h = ^g. Hence in the 
case of nature, in which the general ifitensity of the rays is ex¬ 
pressed by g. sin it has for extreme values zero and g; and 
the mean value of /i, the radiating power, is Such would 
be the intensity of rays emitted at an angle of .‘30 '’, for, 

-Q = Is- 

We also see that if all the rays weic siinilar to those nor- 
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inal to the surface, the resulting effect would be double what 
it really is; for it would then be represented hy ag instead of 
^ag OT ah. 

6. From these principles may be deduced some curious and 
important consequences; but we proceed at present to consi¬ 
der a particular case, which puts in a strong point of view the 
necessity of the law of the sines. 

7. Let us inquire what would be the final temperature ac¬ 
quired by a spherical molecule placed in the centre of a sphe¬ 
rical surface having a radius R, which we conceive to be con¬ 
stantly kept at the temperature a ; and continuing to_ call h 
the radiating power of the surface both of the spherical in- 
cloMire and of the molecule, of which we may call the radius 
r, we shall have, as we have just seen, 


=gf cos f.J {<^) 


(«) 


denoting by the inclination of the a* befo/e. 

Let CO be an infinitely small porliun ol the interior spherical 
surface. It will constantly emit jiiys of heat whicli be 
conceived in unity of lime to fill hemisphere having a ra¬ 
dius 11: now the rays normal to '.he interior spherical surface 
will necessarily fall upon the central molecule, wd will occup^i 
upon the surface 27r. R- of the hcmi-spherc a* pace equal tc 
V r'K Hence these normal rays, all which have the intensity 
g, and of which co is the base, will transmit to the central mo¬ 
lecule a quantity of heal expressed by 


CO. a g.-x — 


tr r“ 

2V\V 


( 1 ) 


If in this expression we put for g its value found by equa¬ 
tion (a), it becomes 

a r~ h 

llV' '/d^cos^'j‘(f) 


CO 


( 2 ) 


and as the ratio of the whole spherical surl'ace to co is ex- 

A tlO ^ 

pressed by - , if we multiply this ratio by the expression 

(2), we shall have the whole quantity of heat received by the 


molecule, denoted by > the limits of 

the integral being alwuy.s 0 and ^ v. 

Let us now suppose tliut the final temperature acquired by 
the molecule is represented by A; it follows that tlie molecule 
will dissipate from its surface a quantity of heat equal to 

P 2 
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^ncr\bh. We shall then have, for unity of time, the equation 

1 


^vr^,hh = 2vr-.ah. 
or, simplifying, 


'/d<^ .cos<p.f{<py 
1 


* cos^./(^j) * 


But if the intensity of the rays does not vary with their in> 
■clination, wc shall have f (4>) = 1, and taking the integral be> 
tween the proper limits, h — ^a\ so that the central molecule 
could only acquire a temperature equal to half that of the 
spherical inclosure!—a result which is absurd, being con¬ 
stantly contradicted by experience. If on the contrary we 
make fi^)— sin we find rigorously h ■=. a \ that is, that 
the final fernperaiure of the molecule is equal to that of the 
inclosure,—agreeably to experiment. 

8. It is easy to explain the rather singular result at which 
we have just arrived' namely, thai if the intensity of the rays 
of heat emitted w'ere independent of the angle of emission, the 
central molecule would only acquire half the temperature of 
the inclosure in which it is placed, even after an indefinite 
time. For whilst the inclosure from its spherical form can 
only transmit To the central molecule such rays as are normal 
to its own surface, its calorific energy being thus independent 
of the angle of emission of the other rays, the molecule itself 
dissipates heat in all directions, and (according to the hy¬ 
pothesis) with equal intensity; it is evident (see art. 5.), from 
the equation h — which is then applicable, that it will lose 
in unity of time twice the quantity of heat which it receives; 
its temperature therefore will only be half that of the inclo¬ 
sure*. 

9. We shall next proceed to show the necessity of the ma¬ 
thematical law of radiation by proving that its existence is 
essential, in order to account for the uniformity of tempera¬ 
ture pervading a space of which the limits arc kept during a 
sufficient time at a constant temperature,—a fact which experi¬ 
ence demonstrate^;. 

10. Let us consider in the interior of the bounding sides 


* These fads tend afso to establish the rigorous connexion between 
the abtorptwr and emissive powen of bodies for radiant heat. If in the ex¬ 
periment above debcribed, ihe central molecule had one of these properties 
in the slightest degree in excess over the other, it might acquire an infl- 
i>itely high or an infinitely low temperature. Thus by these elementary 
views the necessity of these two fundamental laws discovered experimen¬ 
tally by Professor Leslie is illustrated.— Thanslatob, 
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of the given space* which have the common temperature 
two extremely small portions of the surface, whicn are plane 
and homogeneous, and which may be denoted by s and d. 
Let S be the distance between s and d, which is finite^ and 
therefore incomparably greater than the dimensions of these 
very small portions of surface:—we have to find how much 
heat the surlhce s', for example, receives from s, in unity of 
time; neglecting, as we have hitherto done, the portion of 
heat reflected, since we shall do the same when we come to 
consider how much heat s receives from d. 

Let us call p the angle which S makes with s, and <[> that which 
it makes with s'. We may reckon the distance S from any points 
of the surfaces s and d, since from their small size no sensible 
variation could be introduced into the length of or the an¬ 
gles p and . Each infinitely small portion ee of the surface s 
will be the base of a ray of heat falling opon d; and i^ to 
know how much heat tliis ray contains, we make through a 
point of s' a section of the r^^y perpe idicular to its direction; 
we shall obviously have s' sin ^ for tl^e area of that section; 
a quantity of which we must take the ratio to the whole surface 
2^8^ of the hemisphere traversed by all the rays cmanati ig 
from CO, when we wish to measure the quantity of heat which 
falls from s upon d. 

Now, denoting by f(p) the unknown function of the incli¬ 
nation p of the ray which determines its intensity, we shall 
have the product m .ag./ {p) for the heat of the pencil 
emitted from to at an inclination p ; g representing, as before, 
the intensity of a ray normal to the surface, 'rhen multiplying 


this by —, and also by 


01 


s'sin ^ 
~2v¥~ 


, the ratio of the surfaces, we 


have the expression - • s’ sin f 

for the total amount of heat passing from the surface s to tlie 
surface d. 

But it is evident that, reasoning in a similar manner, the 
quantity of heat passing from d to s in the same unity of time 

will be ^ P' 

It follows from the comparison of these expressions, that if 
the unknown function,/' [p) orbe the sine of those an¬ 
gles, the action of s will be the same upon d as that of d is 
upon s ; and that if this function docs not represent the sine, 
these two actions cannot be equal. 

' Fleiice it is easy to sec that unless this condition be ful- 
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ailed, an equilibrium of temperature cannot be established 
oAer any lapse of time. 

11. Corollary .—Since (art. 5.) we have found g — ^h in 
the case of nature, we shall have for the expression of s upon 
s', or of s' upon s, 

a A s sin p . s' sin (p 

' P * 

But if the surlaces have unequal temperatures a and b, and 
supposing, lur example, that a is greater than b, the result of 
their mutual action will \}e proportional to 

, ,, , .V sill p. li sin a 

{a-b)/i. --% 

conformably to experience. 

*V m • 

XX. Notice of a innarlcable Deposition of Ice round the 
decaying Stems of Vegetables during Fi’ost. By Sir John 
F. W. llEltbCHEL, K.H. FJi.S, ^C.^'C. 

[WitliFiguiei>:l’late II.] 

7o R. Phillips, Esq.^^-c. ^'C, 

Dear Sir, 

mOME years ago during the first days of a sharp frost, my 
^ attention was attracted by the unusual accumulation of ice 
round the roots and stamps of some dry and decaying thistles 
in the fields; while at the same time comparatively little hoar- 
fr-ist was deposited on whcat-stubblc and other vegetables in 
the neighbourhood. On examination I found it to incrust 
the stalks in a singular manner in voluminous friable masses, 
which looked as if they had been squeezed, while soft, through 
cracks in the stems. It was chiefly or entirely confined to 
the irnincdiatc neighbourhood of the root, the upper parts of 
the taller unbroken stalks being quite free from it. This pe¬ 
culiarity of situation, and the comparative absence of hoar¬ 
frost elsewhere, induced me at the lime to attribute it either 
to some different cause from hoar-frost, or to some singular 
modification of that atmospheric deposition by local and tem¬ 
porary circumstances. 

The above observation was recalled to my recollection by 
a similar phaenomenon noticed on the morning of the 11th 
instant, after a night of sharp frost, of the kind vulgarly called 
a black frost;” there being little deposition of hoar-frost 
from the air, which was during'the night extremely tranquil, 
witli a scarcely perceptible current from the north-east. The 
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stumps of a bed of heliotropes, which had been left out to try 
the chance of the season, were found to be affected with a 
similar and very copious accumulation of ice to what 1 had 
before observed round the thistle-stalks. Fig. (A), Plate II. 
shows the general appearance of this accumulation; while the 
mode in which it was attached to the stem, and seemed to 
emanate in a kind of riband- or frill-shaped -wavy excre¬ 
scence,—as if protruded in a soft state from ttie interfor of the 
stein, from longitudinal fissures in iLs sides,—is exhibited at 
fig. (]}). The structure of the ribands was fibrous, like that 
of the fibrous variety of gypsum, presenting a glossy silky 
surface; the direction of the fibres being at right angles to 
the stem, or horizontal. 

Although, as remarked, the icy sheets appeared to have been 
protruded from the interior of the stem, yet on examination 
they were found to terminate sharply at its surface, adhering 
to it so lightly as to render it impossible to handle a specimen* 
without detaching them, and in no instance connected with 
any formation of ice within ; on the contrary, the majority of 
the stems were sound and solid, and many of them still green 
when cut. The point of attachment of the ice was, however, 
always on the surface of the wood, beneath the outer bark or 
epidermis, which the frozen sheets had in every instance strip¬ 
ped off, and forced out to a distance. Where the fringes 
were large and well developed, the bark ha<l (piite fallen off; 
but in those cases where it adhered more strongly, it seemed 
to have prevented their free expansion ; and in such instances 
the stem presented the singular appeal ance (C) of a thick 
massive coating of ice interposed between the wood and its 
integument, which was swollen and rifted. 

The appearances above described are rpiite at variance 
with any idea of the deposition of these icy fringes frorft the 
store of aqueous vapour'in the general atmosphere, in the man¬ 
ner of hoar-frost; and the only quarter to which we can look 
for their origin is in the ^.jilaiit itself, or in the comjiurativeJy 
warm earth beneath, to whose exhalations the decaying stems 
may form a kind of chintuey. In the present instance, the 
season had been, up to the night in question, uncommonly. 
mild and open; and the frost of a single night being insupi- 
cieiu to penetrate far into the soil, it may Easily be supposed 
to have been giving out moisture through every open spiracle. 
What share the physiological functions of the plant may have 
ill the phenomenon, or whether it be connected with the vi¬ 
tality of the stein at all, it is for botanists to decide. 

1 remain, Dear Sir, your very obedient Servant, 

January 13, 1833. J, F. W. HintSCHEL. 
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XXL On the Phenomenapresnited by Light in its Passage 
alofig the Ajces of Jiinaral Crystals, By the Rev. H uaiphrey 
Lloyd, A.M. M.R.I.A. Fellow of Irinity College, and Pro¬ 
fessor of Natural and Experimental Philosophy in the Uni- 
versity of Dublin*. 

1T is well known that when a ray of light is incident upon 
^ certain crystals, such as Iceland spar and quartz, it is in 
general divided into two pencils, one of which is refracted ac¬ 
cording to the known law of the sines, while the direction of 
the other is determined by a new and extraordinary law first 
assigned by Huyghens. 

These laws were long supposed to apply to all doubly-re¬ 
fracting substances; and it was not until ^e subject was taken 
up by Fresnel, that the problem of double refraction was 
solved in all its generality, fretting out from the hypothesis, 
that the elasticity of the vibrating medium within the crystal 
is unequal in three reotaiigiilar directions, Fresnel has shown 
that the surface of the wf-.ve is neither a sphere iior a spheroid, 
as in the ITuyghenian law, but a surface of the 4<th order, con¬ 
sisting of two sheets, who.se points of contact with the tangent 
planes determine the directions of the two rays. From this 
construction it follows that neither of tlie rays, in general, 
obeys the law of Snellius, or that of Huyghens, but that they 
are both refracted according to a new and more complicated 
law. Such crystals have two optic axes, and are said to be 
biaxal. When the elasticity of the medium is equal in two 
of the three directions, the equation of the surface of the wave 
is resolvable into two quadratic factors, which give the equa¬ 
tions of the sphere and spheroid of the Huygneuian theory. 
The two optic axes in this case coincide in one; and the law 
of Huyghens is thus deduced from the general solution, and 
proved to belong to the case of uniaxal crystals. Finally, 
when the elasticity is equal in all the three directions, the sur¬ 
face of the wave becomes a sphere; and the refraction is single, 
and takes place according to the ordinary law of the sines. 

There are two reniarkfmle cases, however, in this elegant 
and profound theory, which its author seeni.s to have over¬ 
looked, if not to have misapprehended. In a communication 
madej some months since, to the Royal Irish Academy, Pro¬ 
fessor Hamilton has sujiplied these omissions in the theory of 
Fresnel, and has thus been led to results in the highest de¬ 
gree novel and remarkable. 

To understand these conclusions, it will be necessary to 
• ('cminunic utcil by the Autluir. 
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examine ibr a moment the lunn of the wave. Its equation} 
referred to polar coordinates, is 

(a® cos® * -f COS' B +C3 COS' y) 

— [a* (ft®+c*) cos® * + ft® (a® c®) cos® B + c® (a® + ft®) cos® y] r® 

4- a® ft® c® = 0 

in which B, y, denote the angles made by tlie radius vector 
with the three axes of coordinates. If now we make cos y s 0 
in this equation, so as to obtain the section of the surface 
made by the plane of .r j/, the result is reducible to the form. 


(»••—c’) [(a® cos®« + ft- sin-«) r®—a®ft®] = 0; 

so that the surface of the wave intersects the plane of xy in a 
circle and ellipse, whose equations arc 


r = Cf (a® cos® «4-ft‘,|IU'’ *) r’ -■ a' ft\ 

Now if c, the radius of the circle^ be hitermediate between 
a and ft, the sciniaxcs of the elli})sc, the two curves will inter* 
sect in four points, or cusps; and the angle which the radius 
vector drawn to the cusqi makes with th< axis of j, is found 
by eliminating r between the two equations, by which means 
we obtain . 

s,n.= ± 




At eacli of the points thus determined, there will be two 
tangents to the plane section, and therefore two tangent planes 
to the surface; and conseqiienlly a single )ay, proceeding 
within the crystal to one of these points, will at emergence be 
divided into two, whose directions are determined by those of 
the tangent planes. 

8uch seems to have been Fresnel's conception of this case. 
Professor Hamilton has shown, however, that there is a cusp 
at each of these points, not only in this particular section, 
but in every section of the w^ave-surface passing through the 
line whose direction has just been determined; or that there 
are, in fact,ybM/- conoidal cusps on the general wave-surface at 
the points of intersection ol' the circle and ellipse. So that 
there must be an infinite number of tangent planes at each 
of these points, and consequently, a single ratjy proceeding 
from a point within the crystal in any of the above-mentioned 
directions, ought to be divided into an infinite mmber of 
emergent rays^ forming a cone of the -ith order. 

It is evident, further, that the circle ami ellipse which thus 
intersect must have four common tangents. Fresnel has shown 
that the planes passing through these laugents and parallel 
to the 3rd or mean axis, arc parallel to the circular sections 
of a curved surface which he calls the surface of elasticity; 
and he seems to have concluded that these planes touche 
Third Series, Vol. 2. No. 8. Feb, 1833. Q 
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the wiive-Mii'f’ace only in the two points just mentioned; and 
cuiisetjuently that a single my, proceeding from a point with¬ 
out a biaxal crystal, and refracted in the direction of the optic 
axis, would necessarily be divided into two, determined by the 
points of contact. Professor Hamilton, however, has shown 
that the four planes in question touch the wave-surface, not 
ill two points only, but in nn infinite number of ‘points, consti¬ 
tuting each a small circle of contact, whose plane is parallel to 
one of the two circular !>ections of the surface of elasticity; and 
that, consequently, a single ray of common light, proceeding 
from nn external point, and refracted in the required direction, 
ought, if the theoiy be true, to be divided •within the crystal 
into an in finite number of rays, constituting a surface. 

Here then ar<» tw’o singular and unexpected consequences 
of the undiilatory theory, nut only unsupported by any phte- 
iiomena hitherto noticed, but even opposed to all the analo¬ 
gies derived from experieitce. If confirmed by experiment, 
they woiihl furnish a new and almost convincing proof of the 
truth of that theory; and if disproved, on the other liand, it 
is evident that the theory must be abandoned or modified. 

Being naturally anxious to submit the theory of waves to 
this delicate test, and to ascertain how far these new' theoreti¬ 
cal conclusions were in accordance with actual plnenomenn, 
Professor riamilton requested me to undertake a series of 
experiments -with that view. I accordingly applied myself to 
this experimental problem with all the attention which the sub¬ 
ject so well deserved, and have Ibrtiuuitely succeeded iu verify¬ 
ing the first-ineutioiied species of conical refraction. I liope be¬ 
fore long to be able to make similar researches on the second*. 

The mineral I employed in these experiments was arrago- 
nile, which I selected partly on account of the magnitude of 
the cone which theory indicated in this instance, and partly 
because the three elasticities in this mineral have been deter¬ 
mined, apparently with great care, by Professor lludberg, and 
therefore the results of theory could be applied to it at once 
withouL further examination. 'I'he specimen J used was one 
of considerable siz,e ai'd purity, pjocuied for me by Mr. Dol- 
lond, and cut with its ];a:'alle] faces perpendicular to the line 
bisecting the optic axes. If we sup|)ose a ray of common 
light to pass in both dii’e>.tions nut of slilIj a t'ry'Stal, along 
the line connecting the two cusps in the wave, it is evident 
that il must emerge simihuiy at both surfaces: consequently 

* Since we i x'ueJ till* pjipcr, wc liavc hern mrurincd hy llit* author 
that he h.i-. iioM ' hi!n'cd |ih:eiiuiiii:tici runc^poiiriiii'j; to the scfoud hpeeiev 
of cunficil I’clrcu liiiji, and of wJiirh an accoiuit ailJ be given in our next 
Vuinber.—Eaii. 
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in passing through biaxal ViyslaJs, 

the ray which {> 2 is««es alon^ th.is line, and forms a diverging core 
of rays at emergence at tlie second surface of the crystal, must 
arise from a converging cone incident upon the first surface. 
Having therefore nearly ascertained the direction of die optic 
axis by means of the rings t placed a lens of short focus at 
the distance of its own focal length from the first surface, and 
in such a position that die central rays of the pencil might 
after refraction pass along the axis, 'rhen looking through 
the crystal at the light of a lamp placed at a considerable 
distance, 1 observed, in the expected direction, a point more 
luminous than the space immediately about it, and surrounded 
by something like a stellar radiation. Fearing that this ap- 
fiearance might have arisen from some imperfection in the cry¬ 
stal, 1 examined it with polarized light, and was happy to find 
ibe system of rings in the sanie direction, 'fhis was after¬ 
wards confirmed by numerous observations on different parts 
of the crystal. 

This result is of some interest in itself, independenUy of its 
connexion with theory. It has been hitherto supposed that 
the only means of determining experimentally the direction 
of die optic axes, hi substances of weak double refraction, was 
by observation of the rings which appear around them, when 
the incident and emergent light it polarized. Here, however, 
it is seen that common or unpolarized light undergoes such 
modifications in. the neighbourhood of the optic axes of biaxal 
crystals, that the apparent direction of the :ixes may be at 
once determined, and with the simplest contrivance. 

Hut to examine the emergent cone it wiis necessary to ex¬ 
clude the light which jiassed through the crystal in other di¬ 
rections. For this purpose a plate of thin metal, having a 
minute aperture, was placed on the surface of the crystal next 
the eye; and the position of the aperture so adjusted that the 
line connecting it with the luminous point on the first surface 
might be, ns nearly as jiossible, in tlie direction of the optic 
axis. The exact adjustment to this direction was made by 
siibserjnent trial. The pliHiitomenon which presented itself^ 
on looking tlirough the aperture, when this adjustment was 
complete, was in tlie highest degree curious. Tliere appeared 
a luminous circle witli a small dark space round the centre, 
and in this dark s]>aco (which was also nearly circular) were 
two bright points divided by a narrow and well-defined dark 
line. When the aperture in the plate was slightly shifted, 
the appearances rapidly changed. In the first stage of its 
change the central liark space became greatly enhirged, and 
a double cone appeared within it. The circle was reduced to 
about a quadrant, niid was separated by a dark interval from 
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the cone just mentioned. The remote cone then disappeared, 
and the circular arch diminished; and, as the obliquity of the 
line to the axis was further increased, these two luminous por¬ 
tions merged gradually into the two pencils into which a sin¬ 
gle ray is divideil in the other parts of the crystal. 

The same experiments were repeated by bringing the flame 
of the lamp close to the first surface of the crystal. In this 
case the lens was removed, and the incident cone of rays 
formed by covering the surface of incidence with a thin me¬ 
tallic plate perforated with a minute aperture. The results 
were perfectly similar to those obtained in the former case. 

But to apply a yet more palpable test to this theory, I 
fubstitutefl a narrow linear aperture for the point, in the plate 
next the lamp; and fixed it so that the plane passing through 
the line on the first plate and the point in the second, should 
lx; the pl:ii3e of the optic as!es. In this case, according to the 
i’ecp*'’ed theory, all the rays transmitted through the two aper¬ 
tures should be refracted doubly in the plane of the optic axes, 
so that 10 pan of the line should appear enlarged in breadth 
on lookii'g through the second a}>erture; whereas, according 
to -Professor Flnniilton’s beautiful ileduction from the same 
theory, the ray proceeding in the direction of an optic axis 
should be refractctl in every plane passing through that line. 
In accordance with tills conclusion 1 found, on looking through 
the second aperture, that the luminous line was undilated, 
except in the direction of one of the optic axes; and that in 
the neighbourhood of this direction its boundaries ceased to 
be rectilinear, and it swelled out into an oval curve. 

'^I'his experiment seems to go far in affording a general veri¬ 
fication of the principle. I was anxious, however, to observe 
the emergent cone more directly. After some trials I effected 
this with the sun’s light, and received the rays, emerging 
from the aperture in the second plate, on a screen of rough¬ 
ened gloss. 1 was thus enabled to observe* the phjenomenon 
at variou.s distances, and with all the advantages of eiilarge- 
inent.' The light was suflicieiitiy bright, and the appearance 
distinct, when the plane section of the rone of rays on the 
screen was even two inches in diameter. 

Examining the emergt nt cone with a tourmaline plate, 1 
was surprised to observe that one radius only of the section 
of the cone vani-shed, in a given position of the axis of the 
tourmaline; and that the ray which disappeared ranged 
through d60 . as the tourmaline plate was turned through 
ISO^. From this it appeared that all the rays of the cone arc 
polarized in different planes. 

(Ill examining this curious plucnomcnnn more attentively, 



in passing bia.ral Ci'pslals, 117 

I discovered the remarkable law,—that “ the angle between the 
planes of polarization tif any two rays of the cone is half the angle 
contained by the planes passing through the rays themselves 
and its axis.” This law accounts for the disappearance of one 
radius only of the section of the cone, the opposite radius bcs 
ing in fact polarized in a plane at right angles to the plane of 
pdarization of the first. The law itself can be easily shown 
to be a necessary consequence of the general theory applied 
to this particular case; it is, however, but apjiroximately true, 
and holds only on the assumption that the biaxal energy of 
the crystal is small,—an assumption justified by the pbseno- 
mena of all crystals hitherto examined. 

The general pheenomeua being observed, it remained to 
take measurements, and to compare them with the results of 
theory. For this purpose I determined the magnitude of a 
section of the cone, at a considerable distance from the crystal, 
by observing, with the assistance of a small telescope, the 
points at which the apertJire ceased to be visible by means *ji’ 
the transmitted light. The distance being then acc’Kately 
measured, the angle of tlie cone could be obtained from a 
table of tangents. This angle was thus found 1 1 amount to 
6° in the plane of the optic axes, and to 5° 46' in the per¬ 

pendicular plaiie,—the mean being exactly 6®. I then placed 
the fianie of a wax taper at the centre of this section, and 
removing the plate from the second surface of the crystal, 
placed a mark at a considerable distance on the line of the 
reflected ray. Then placing a Hailley’s sextant with its centre 
in the place of the crystal, I measured the angular distance 
between the flame and the mark. This angle was found to 
be 31'’ 56’, and c(mse<juently the angle of emergence cjorre- 
sponding to the axis of the cone was 15'^ .j8'. 

Now assuming tlie three indices for arragonite to be 1*5.326, 
1*6863, 1 *6.908, which are the indices for the mean ray E, us 
delcrmined by Professor Riulberg*, Professor Hamilton bus 
shown that the direction of the emergent rays in the plane of 
the optic axes will be given by the fornnihe 

sin lt„ = 1*6863 . sin 1 

sin R, =■ 1*68708 .sin (I-r 44' 48") 

in which 1 is the internal angle of incidence, or the angle 
which the cusp ray makes with the normal to the surface 
emergence; and R„, R^ are the corresponding angles of re¬ 
fraction in air. But in the present instance the normal to 
the surface of emergence bisects the aiigie of the optic axes, 
and therefore 1 = 9^’ 56’ 27". Consetjuently R„ = 16® 55' 27". 

* See Loiul. smd Kiliiib. I'hil M.!:;, nnd .loiini., vol. i. p. 140—^141 ,—Edit. 
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and ll,= 13® Now the difference of these angles, or 

3® 0' 3b'', may be called the angle of the cone; and half the sum, 
or 15® 25' 8", is the mean angle of emergence. The angle 
15® 58', found above, differs from ibis by 33' only; but the ob¬ 
served angle of the cone is about double of that given by theory. 

I also measured the angle of the cone by receiving it on a 
screen of roughened glass at different distances, and tracing 
the outline of the section on the screen : the diameter of this 
section and the distance being then measured, the angle uas 
determined. Three measurements taken in this manner gave 
for the magnitude of that angle respectively 6® 24', 5® 56% 
6° 22', the mean of which, 6® 14', agrees very nearly with that 
determined by the former method. 

Conceiving that the difference between experiment and 
theory arose chiefly from the rays which were inclined to the 
optic axis all round at small ni|gles, and which were transmit¬ 
ted at the second surface in consequence of the sensible mag¬ 
nitude of the aperture, I determined to try the eflects of 
apertures of various forms and dimensions. 

When ine ai)erture was at all considerable, two concentric 
circles were seer, to surround the optic axis, the interior circle 
having about double the brightness of the annulus whicii sur¬ 
rounded it. The light of the interior circle was uupolarized, 
while that of the surrounding amuilus was polarized accord¬ 
ing to the law already mentioned. When the aperture was 
diminished, the inner circle contracted in diameter, the breadth 
of the outer annulus remaining nearly the same; until the 
former was finally reduced to a point in the centre of the ex¬ 
terior circle. When the aperture was still further diminished, 
a dark space sprung up in the centre, whicli enlarged as the 
aperture decreased; until finally, with a very minute aperture, 

I succeeded in reiuleriug this space about f of the whole, or 
of reducing the breadth of the lumiiioiis annulus to about of 
its exterior diameter. 

With this diminished a}>eriure I examined tlie appearance 
produced by a line of light on the fii 't surface parallel to the 
plane of the optic axes. The swelling curves, which it has 
been already remarked, surrounded the optic axis in this case, 
were reduced to a breudlli corresponding to that of the an¬ 
nulus in the former experiment, and w’ere sepaiated by a 
considerable dark interval. When the plane passing through 
*ne two apertures deviated a little from the plane ot the optic 
axes, the phienomena underwent many beautiful changes, the 
curves assuming in all cases the form of the conchoid, whose 
pole was the projection of the optic axis, and asymptote the 
line on the first surface. 
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Finally, when the apertures on the two surfaces were trans¬ 
posed, 1 found that no change was made in the resulting phae- 
iiomena; and that they seemed, in fact, to be in all respects 
similarly related to the surfaces of incidence and emergence. 

It is easy to render an account of these various appearances. 
Wlien the aperture on the second surface is considerable, 
the rays proceeding to its circumference from a point on the 
first surface will be sensibly inclined to the optic axis, which 
we shall su})pose to be In the line connecting the point with 
the centre of the aperture. Consequently the interior, as well 
as the exterior rays, into which each of tliem is divided, will 
be inclined ouiisoards^ and it is obvious that there will be a cen¬ 
tral bright space, evci-y point of which is illuminated by one 
interior and one exterior ray. This space therefore will have 
double the brightness of the surrounding space, each point of 
which is illuminatcil by one I’ay only; and as the rays which 
combine to form it are polarized in planes at right angles to 
one another, the resulting light will be iinpolarized. 

When the aperture is diminished, the inclination ol ^hese 
interior rays to one another decreases; until finally Uiey be¬ 
come parallel, and tlie central bright space is reduced to a 
point. When the aperture is still further diminished, the 
interior rays become inclined inwards, and cross; and it is 
obvious that beyond the point of junction there will be a dark 
space illumined by no ray whatever. As there is no meet¬ 
ing of rays oppositely jiolarized in this CU'C, the whole of the 
light will be polarized, and according to the law' already e^ < 
plained. Finalij', w’hen the aperture is still further diminished, 
the interior rays at one side approach to parallelism with the 
oxtei ioi- at the other; and the central dark space enlarges, 
and n})})roaches to equality w’lth the outer and limiting cone. 
'I'iuis the annulus of light is indefinite!}’diminished in breadth, 
and the cone approaches to a mathematical surface. 

It w'ill be easily seen that the angle of the true cone is, 
nearly, half the sum of the angles of the exterior and interior 
limits of the observed conical annulus; and that when a bright 
.s|iace appears in the centre, as is the case when the aperture 
is considciablo, the true angle is half the difference of the an¬ 
gles of the interior and exterior cones When the whole cone 
is of unilbrrn brightness, and the central dark s)7ace reduced 
to a point, the observed cone is Just double of that sought. 

Now this last was very iieai’ly the case in the experiments 
fioin which the measures already mentioned were taken; and 
consequently the corrected angle, being in this case half the- 
obsened, coincides very nearly with that deduced from theorj’. 
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As there must be nil cijiuil cone of rays incident upon the 
first surface of. the crystal, 1 took other ineasureiuents iv^^th a 
vievr to determine its magnitude. For this purpose I placed a 
rough micrometer, consisting of two moveable metallk: plates, 
immediately before the lens, and closed the plates, until on 
looking through the aperture on the second surface 1 could 
see them just touching the opposite sides of the circular images. 
The same thing was done for the interior circle of theannidus, 
and'the focal length of the lens accurately measured, in this 
manner die extreme dimensions of the conical annulus were 
ascertained, and the true angle calculated.- The mean of 
three such measurements gave*^.*}” 47' for the corrected angle 
of the .cone. 

It has been observed that the theoretical angle of the cone 
has been computed from the three indices of refraction as de¬ 
termined by M. Rudberg. Now a very small error in the 
detenniiiatiun of these indiccs^ov a very minute difference be¬ 
tween their values in different s'[iecimens of the same raiiieral, 
wouhl make a cousideruble change in the angle. On the other 
Uandj.lhe effects of diff c^ntion must in some degree modify 
tne^experinieutal results. And hence, though the measures 
weie not taken wuh all the means lu insure accuracy of which 
they are susceplii)le, it will be seen that their correspondence 
with theory is as close ns could be reasonably expected. 


X\il. Of the Shuctwe of Lwing Fabrics. By the liev, 
Patrick Keith, F.L.S. 

r Continued from p Ifl.J 

{External Slructutc cuiUmutJ.) — The Branches. 

Branches arc the divisions of' the trunk, or caudex 
ascendens, originating generally in the upper extremity, 
but often also along the sides. 'I’ho primary divisions are 
again subdivided into Secondary divisions, and these again into 
still smaller divisions till they teiunuate at last in slender 
twigs. In their insertioii or distriliuiion they are opposite, or 
•'Uernate, or vertieiliate* or .scattered. In their position they 
are vertical, that isj lying close to the stem; or spreading, that 
’S, forming a conspicuous angle with the &tem; or divergent, 
tha 1 tisr« 3 tpBpding horizontally; or deflected, that is, banging 
down**© as to form an arch, as in the Weeping Ash, or Willow. 
In'tlreir size they are, proportioned to the dimensions of tlie 
ft'uii^ 'exfianding in trees of large growth to a great distance 
from the cciitne, and forming a sort of secondary trunk. I'be 
horizontal bianch<» of a *full-growii Calabash.'tree are said to 



Rev* P. KeUli Slmcturs of Lining Jppbries. ISJt 

be from forty to fifty feet m length* ;'^Ue the hori^ntal 
branches of what is called the Live-oaky of Last Floritloy are 
said to extend to upwards of ftfty paces-f. 

The most beautiful specimens that England ofibrds, of plants 
with wide-spreading branches, are un^ubtedly those of the 
Beech-tree; and the finest we have ever had an opportunity 
of admiring, are those in Eastwell Park, Kent, a seat of the 
EarLof Winchelsea. Expanding their aged and venerable 
arms in the full maturity of their growth, dignified in their 
elevation, and clothed with the pleasing verdure of their glossy 
leaves, they excite in the breast of the spectator emotions ap» 
proaching to those of the sublime; and yet they are not so 
conspicuously remarkable for vastness of dimension as for 
beauty and symmetry of contour. The measurement of one 
of the handsomest of them was as follows: girth of the trunk, 
close to the soil, from eighteen to twenty feet; height, 
clear of branches, from seven to eight feet; horizontal growth 
of the lower branches, thirty-six feet, which, with half the 
width of the stem, gives a semidiameter of thirty-nme feet, 
and consequently a diameter of seventy-eight feet; slanting 
extent of the upper branches, such as to give to the group v<- 
sort of globular contour, as regular as if it had been clipped 
with shears, with an estimated elevation of from fifty to sixty 
feet. Think of the cooling and delightful shade afforded by 
this ample expansion, as ftlled up with its summer garniture 
of leaf and flower, and you have a type before you similar to 
that from which Virgil drew when he said or sang, 

Tityre, tii jiatula recubans sub tegmine 

Sjlvestreui tcniii Musim meditaHs arena.— Metog, i. 1. * - 

Indeed we are of opinion that no leader of Virgil is compe¬ 
tent to form a correct or adeejuate idea of tlie beauty of the 
distich now quoted, till he has seen some such trees as those 
now described. The Beech-trees ol' Knowle Park, near Seven 
Oaks, are said to be of dimensions still larger; and the far- 
^iamed Beeches of Knockholt are said to be the largest in 
England. 

The Leo/;—The leaf, whirh belongs to the division of the 
tempomrv parts of the plant, is a thin and flat substance^'of a 
green colour, issuing generally from the extremity of the 
branches, but sometimes also immediately froin^the stem or 
root, and distinguishable by the sight or tpuch, into an 
aud under surface, abase ami an apex, with a midrib md 
lateral nerves. Yet leaves are not always thin and'lla^ nor 
are they always green. The'leaves of the Aloe are thick and 
^ fleshy; and the l^ves of the several species of Beet-root are 

* FantU. dts Pieuil. Pref. ccxii. t Bartram’s Travels 

Third Series* Vol. 2. No. 8. JFcA 1883. R 
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of a dark and dull ^uiple. Neither arc they always furnished 
with transverse or lateral nerves. These are proper to Dico¬ 
tyledonous plants only, for in Monocotyledonous plants the 
nerves are all paralleU The point by which the leaf is nt> 
tached to the plant, is the base;' the opposite and terminating 
point is the apex; the intermediate body of the leaf is the ex¬ 
pansion, and the bounda^ of the leaf is the margin. It often 
oappens that the base of the leaf is prolonged into a sort of 
semi-cylindrical pedicle, by whi^h the expansion is removed to 
some distance from the point of attachment, as in the Vine and 
Poplar. This pedicle is denominated the footstalk or petiole, 
entering the expansion generally by the margin, but some¬ 
times also by the centre, as in Nasturtium, In Populus Ire- 
rntda it is compressed in a line at right angles to the expan¬ 
sion, which peculiarity some phytologists regard as the cause 
of the leaf’s mobility *. * ^ 

The figure of the leaf or expansion has been found to be 
of great use to botanists in the discriminating of the several 
species of a genus ; and hence they have spareil no pains to 
determine by observation and description its varieties of form. 
Linnatus enumerates more than a hundredf. If tlie expan- 
is flat and membranaceous, the most frequent forms are the 
circular, the oval, the oblong, the triangular; if thick and suc¬ 
culent, the most frequent forpis are the f;ylindrical, the semi- 
cylindrical, the sword-shaped^ the compressed. The apex is 
acute, or obtuse, or bitten, or truncated, as in the leaves of the 
T ulip-treer The margin is entire, or notched, or toothed, or 
serrated. The expansion is entire, or cleft, or lobed; yet the 
figure of some leaves is altogether anomalous, and cannot be 
brought under any of the foregoing divisions. The leaf of 
Nepenthes distiilaforia, which is itself lanceolate, terminates at 
the summit in a sort of thread-shaped pedicle, supporting a 
hollow and cylindrical, or rather pitcher-shaped appendage, 
to which there is attached the curious andipeculiar process of 
a lid opening at one side. This appendage secretes a fluid^ 
which is said to be very pleasant to the taste. The leaf of 
Dioneea I^useipnla is furnished with a process issuing from the 
apex, which has a slight resemblance to a steel trap with the 
wings expanded. This singular appendage is so highly irri¬ 
table, that If it is but touched with the point of any fine or 
sharp instrument, or if an insect but alights upon it, the lobes 
immediately collapse as if eager to seize their prey, and detain 
tlte insect captive, so that it resembles a trap, to which it has 
compared, not only in form but in function. 

In their size, leaves exhibit as much variety ns in their 

• Court de Phyhl. Seance, i. 24. t Phit. Bat,, sect. 83. 
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figure. But it is not always the largcst^plant that has the 
largest leaf, 'i'iie leaf of Caltha pahislris, though a humble 
herb, is larger than the leaf of the oak, though a lofty bpee. 
The largest leaf produced by any species of British plant, is, 
as 1 believe, that of Arctium Lappa, or of Tussilago Petasiies, 
which is often to be met with of the dimensions of upwards of 
twenty inches in length by eighteen at the greatest breadth. 
The leaves of Strelitzia Retinae grow to a length of three dr 
four feet, with a breadth of eighteen or twenty inches at the 
widest. The leaves of the Plantain-tree {Musa paradisiaca) 
have been known to grow to the extent of ten feet in length 
by two feet at the basis*; so that, owing, perhaps, to their 
extraordinary dimensions, some writers have supposed them 
to be the leaves of which Adam ahd Eve are said to have made 
themselves aprons, when they first felt the want of clothingf. 
But the largest of all simple leaves is, doubtless, that of the 
Talipat-tree {Corypha umln'aculifera\ a native of Ceylon, said 
to be often met with of such a magnitude as to measure not' 
less than eleven feet from the base to the apex, by sixteen 
feet across at the widest part, giving, thus, an ample circum¬ 
ference of nearly forty feet, and forming, when fully expanded, 
a most capacious ana efficient parasol. 

The leaves of trees, from their size or number, are naturally 
well calculated to form an agreeable and cooling shade, amidst 
the sultry heats of the intra-tropical regions, 

.where broad Palmettos shower 

Delicious coolness in the shadowy bower;— {Montgomery't West Indl's.) 

and even in countries that are not within the tropics the shade 
afforded by the leaves of trees is still extremely desirable 
during the neats of summer. Hence the soft and balmy slum¬ 
bers which an ancient poet experienced under the cool and 
delightful shade of the Plane-tree; 

Avreif iftol yhuKos versos uvo TrKtsTism — Mosch, TdylL v. 

Hence also the c^brity of the groves of Academus, where 
, Plato and his successors delivered their lectures in philosophy, 
and instilled into the minds of their youthful followers the 
love of truth: 

Scilicet ut possem curvo dignoscere reetum, ^ 

Atque inter sylvas Academi quserere verum.—^or. JSpist. ii. IHfc a. 44.v 

The odour of many plants, which is extremely grateful to 
the smell, as well as their virtues, whether medical or dieted- 
cal, is very frequently contained in the leaf. Lastly, as the 
leaf is merely u temporary or deciduous part, it dies in the 
autumn or winter, and is regenerated in the succeeding spring, 

* Lour. i'7or. Cochin. 1 Gen. iii. 7. 
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exhibiting an apt •nid edifying emblem oi* the succession of 
human generations, according to the beautiful remark of the 
greatest of all poets: 

Q7i? frig ycvtiii re/»di Kctl 

4^Xce r«e /tin r diftftct S’ 

TtfiitSeuaa (pin, tee^og enyiy»treti 

*ilg yii'iv, 4 4 d* dvoXityti. — Htmer. ISad. vi. 146. 

While it exists, however, it forms one of the principal oma- 
'inents of the plant, clothing it with verdure and covering it 
witli grace; and even in its decay and fall it ceases not to 
gratify^ the eye, assuming, by slow degrees, a paler and a milder 
Made, and tingeing the forest and the plain with an infinite 
variety of hues. 

The Btilb.^\ha\m\hi an'appellation borrowed fix>m the 
Latin term bulbus, a round or bulbous root,— 

Cantlidus Alcathol qui mittitUE iirbe Pelasga 

JBulbuSf et ex horto quae venit herba salax,— (Ovid. Art. Am., lib. ii. 42.) 

is a soft succulent substance, of an oval or globular figure, 
containing the rudiments of a future plant, and situated upon 
the root, stem, or branch, from which it ultimately and spon¬ 
taneously detaches itself, and forms a new individual. If situ¬ 
ated up'>n the root, it is said to be radical; if upon the stem 
ov^ branches, it is said to be caulinary. The radical bulb 
therefore is not a root; but it is, as Linnieus has well defined 
it, ''the winter quarters of the future plant*,** furnished with 
a root suitable to its peculiar structure; that is, with an appa¬ 
ratus of radical fibres issuing from its base. It is solid, as in 
Crocus sativns; or coated, as in Allium Cepa'g or scaly, as,in 
Ulium camdidtm. 

The cauliiiary bulb originates in the axis of the leaves, as in 
■Dentaria hulhifera ; or at the base of the umbel of fiowers, lis 
ju Allium cannatum. In either case it is nourislicd by the 
parent plant till it reaches maturity, when the bond of con¬ 
nexion is (dissolved, and the bulb falls to t^ ground, endowed 
with the capacity of striking root in the soil, by sending out 
ifibrqs from tJhc ^se, and so coiu'crting itself into a new plant. * 
The flowers of bulbous plants have great beauty,—a property 
of which poets, as well aS florists, have always known how to 
avail themselves. If Anacreon has a wreath or a garland to 
weave, .he i^ sure to insert into it a due proportion of lilies; 
and so .are also the modern sons of song. 

"0(«, Xf» OTfiipMVOWIV 
, ''pw«5 Tfivu T» TtfVKK, 

'Piio/g, K^Uet v^ititkUTei. — Anac,, Ode xxxiv. 

* Some bulbs are useful as articles of food, or rather as giving 

* Phd. Dot,^ p. 50. sect. 85. 
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a seasoning to food, such as die Con^mon Onion; others are 
useful in medicine, sjucb as the Squill or 'Sea Onion; and all of 
them are peculiarly tenacious of potential life if estcluded from 
the action of the atmosphere. An Egyptian mummy-that was 
lately unsiyathed in this country, was found to grasp in its 
hand a bulbous root. When exposed to the atmosphere, it 
germinated; and when placed in die soil, it grew with great 
rapidity*. It could not have been less than two thou&and 
years old. 

The Bud .—The bud is a small and ovate or conical-shaped 
substance, issuing from the axis of the leaves, or extremity of 
the branches, and containing the rudiments of future branches, 
leaves, or fruit; but not detaching itself spontaneously from 
the plant and forming a new individual, ll^ is composed ex¬ 
ternally of a number of concave and overlapping scales^ that 
protect the inclosed germ from the injuries of the atmosphere, 
and is connected with the stem or branch by means of a short 
and fleshy pedicle, in which the scales originate. The bud«of 
the American Walnut is said to be the most magnificent of all 
known examples, though the bud of the Horse Chestnut 
l7ts Hippocastanum) is, as I believe, but little inferior to i^. 

Buds produce leaves only, or flowers only, or leaves at.d 
flowers together. The two former varieties may be seen in 
the buds of the Peach-tree; the latter, in those of the Horse 
Chestnut. Yet all plants are not furnished with buds. An¬ 
nuals and many shrubs have none; and even trees and shrubs 
to which they are proper, do not produce buds in hot climates, 
^ut in this country and in all cold countries, trees and shrubs 
are universally furnished with buds; and without the ititer'''en- 
lion of a bud, no new part is added to tlie plant. Buds have 
not been found to be or much use to botanists in the di^rimi- 
natioii of species, though they may serve occasionally to distin¬ 
guish plants in the winter; and gardeners do, in fact, distin¬ 
guish almost all their plants by the bud. 

The Flower,-^li^\B flower, which, like the lea^ belongs to 
the division of the temporary parts of the plant, is an organ 
that issues generally from the extremity of the branches^ but 
sometimes also from the root, stem, and even leaf; being the 
apparatus destined by nature for the production of the liruit, 
and being distinguishable, for the most part, by the brflliancy 
of its comuring, or the sweetness of its smell. It htts been 
happily styled by Pliny, The joy of plants,— Mosgaudiutit crho* 
rum of which the Lily, the Tulip, and the lovely Rose, so 
sweetly sung by Anacreon of old, are magnificent examples: 

* Journ. of Royal fridtit., Oct. 1830. 

f HuL Nai.f lib. xv:. cap. xxv. 
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Pohota ^pifnnn d»6oi, 

'P^ov ict^ac 

'PeSct *«1 hioivt «•*«.—Ode v. 

One of the most splendid of all known flowers is that of the 
Laurel Ma^olia» of East Florida, which, when fully expanded, 
gives a width across measuring not less than from six to nine 
inches*. But a much larger flower still is that of Aristolochia 
cordifciUii which is said to give a breadth across of at least 
sixteen inches. This is enormous; and yet it is little in 
comparison of the extraordinary and gigantic dimensions of 
the nilly expanded flower of Rcij^sia Arnoldi, which displays 
a diameter, as ascertained by actual measurement, of not less 
than three feet f. 

Flowers, in ther mode of attachment, are either sessile, as 
in Agrimony, or supported upon a peduncle, as in the Cow¬ 
slip. Jn their direction they are upright, or bending, or nod- 
<ling, or unilateral, that is, attached to one side only of the 
stem, as in Lily of the Valley. If they issue from the root, they 
are radical; it from the stem, caulinary; if from the branch, 
ramial; if from the leaf, foliary, as in Ruscus. Butin all 
their varieties, they are obviously divisible into the following 
distinc*’ parts,—the calyx, the corolla, the stamens, the pistil. 

The Calyx,—nn appellation borrowed from the Greek term 
which signifies an unexpanded blossom or its covering, 
— •> th*? ''xterior envelope of the flower, encompassing and pro¬ 
tecting chainterior parts. It may be perceived very distinctly 
'a £ Pose not yet fully bjown, oi in a Poppy beginning to 
open. Yet it is not to be regarded as altogether essential to 
the idea '»f a flower, for in many flow'ers it is wanting. The^ 
T'jlip has no calyx. But in the flowers of perfect plants 
it is very generally present under the modification of perianth, 
glum^ or scale. The perianth is^a calyx that encircles 
me flower completely, and often assumes the similitude of’ 
a cup. In the case of the Acorn, the similitude is perfect. 
It is either proper to a single flower, as in Primula; or com¬ 
mon tc several flowers, as in Tragopogon. It consists of a 
single and undivided piece, as in Piimula; or of several di¬ 
stinct pieces, as in Rumex. It is caducous or deciduous, or 
permaiu-nt and persistent, as in St. John’s Wort. The glume 
Is £. <jid membranous substance, accompanying the 

fiowerati* the Grasses, and constituting their calyx, but not so 
formed as to resemble a cup. Yet, it it be true that there is 
no rule without an exception, a cup-shaped glume must exist. 
The opter covering of the flowers of Cornucopia cuadlata has 
been thought to present that exception. But botanists seem 

* flarlrain’s Travelb. f binii. Trans, yol. xiii. Part 1. 
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now agreed to regard it as an involucruni. The Scale is a 
thin,chail^, and membranaceous substance, forming part of the 
fructification of a variety of plants that produce incomplete 
flowers, and constituting their calyx.' It may be seen in the 
catkins of the Willow and in the cones of the Fir. In the 
former it is a proper calyx, in the latter it is a common cal^x. 

The Corolla is the interior envelope of the flower, investing 
the central parts, but invested by the calyx. It is generally 
of a finer and more delicate texture than the calyx, and is cf 
all the parts of the fructification the most showy and orna¬ 
mental, being always, or with but few exceptions, that-which 
is the most highly coloured, as well as that" from which the 
flower imparts its rich and fragrantperfume,—its croceos odores, 
—delighting at the same time both the sight and smell. To 
this most elegant part of the fructification, the term Corolla 
has been very happily applied by Linnaeus, signifying as it 
does in the original, a crown or chaplet of flowers. 

Et modo solvebain nostra de fronte coroli/u. — Propert. i. 5.21. 

Like the calyx, the corolla consists either of a single piece 
called a petal, or of several distinct pieces called petals. In 
the former case it is said to be monopetalous; in the latter 
case it is said to be dipetalous, tripetalous, or tetrapetalous, 
according to the number of liistinct petals. The monopetn- 
lous corolla is regarded as divisible into three parts,— i^-e ' be, 
the mouth, the border. The tube is the lower perfion, cylin¬ 
drical and inflated. Tiie mouth is the middle portion, oilen 
beset with fine hairs, or w'itli small projecting scales, so as 
nearly to shut it up. The border is the upper and expanding 
extremity. In its general contour it is bell-shaped, or ciuL)- 
shaped, or funnel-shaped, or wheel-shaped. In the polype- 
talous corolla, each petal is regarded as divisible into a claw 
and border, the aggregate contour assuming niany forms, 
amongst which the most remarkable are the cruciform and tiie 
papilionaceous. Like the calyx the corolla is not to be re¬ 
garded as absolutely essentim to tlie bota'iical notion of a 
flow'er, because, in some flowers, it is wanting. Yet, where 
one only of the two Envelopes is present, it is soniedmec a 
ter of considerable difficulty to say which of them it is. Is it 
a calyx, or is it a corolla? Botanists have laid down several 
rules on this subject, but no one that is quite satisiactory. In 
cases of doubt we must be guided by analogy. 

The stamens,—an appellation borrowed from the Latin term. 
stamen, a thread,— 

Et graciti geminas intendunt tiaimHe telas,— (Ovid. Met. vi. 54.) 
are substances of a very slender fabric, and of a thread-shaped 
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figure, surmounted with a small bag or viscusy and situated 
immediately within the corolla, to which they are sometimes 
attached. A very good example of them may be seen by 
opening up, the blossom of a Tulip or of a Lily. They are 
apparentlyAf no importance in the eye of the vulgar spectator, 
but are essential to the botanical notion of a flower, because 
indispensable to the formation of perfect fruit. The calyx is 
sometimes wanting, and the corolla is sometimes wanting; or 
the calyx and corolla both, as in Euphorbia; but tlie stamens 
.^re never wanting, except through adventitious or accidental 
causes. On the number of stamens, Linnmus has founded 
the flrst twelve classes of his artificial method; so that if any 
flower is furnished with but one stamen, it is to be referred to 
the first class; if with two, to the second class; if with three, 
to the third, and so on in succession. The remaining classes 
are founded on otlier peculiarities. 

■Stamens are usually regarded as consisting of two parts,—a 
filament and an anther. Yet the filament is not an indispen- 
s'ible part of the apparatus of a flower. There are many 
flowers without a filament, but no flower without an anther. 
!<: is a viscus of one or more cells containing a powder, which 
Imtanisfs denominate the pollen, and which, at the period of 
the maturity of the flower, bursts its integuments and explodes. 

The pistil is a small and column-shaped, but often pestle¬ 
shaped i4.>b5tn*^ce, occupying almost invariably the centre of 
the flowei, and '’.K'ompassed immf.dlately by the stamens,— 
that is, when the plant Is. hermaphrodite. In monoecious and 
ditecious plants, this arrangement cannot take place. It is 
solitari as in the Cherry, or multiplicate as in the Apple and 
Pear; and is divisible, at least, into two, but very often into 
three distinct parts,—tlie ovary, the st^le, and the stigma. The 
Ovary if th^ lower extremity of the pistil, supporting the style 
and stigma, and captaining the rudiments of the fruit. In its 
attachment, it is sessile or sUpi'tate, inferior or superior; and 
'n r<.s figure it is globular, or egg-shaped, or oblong, or com¬ 
pressed, as ‘n *tbe Vetch." The Style, the middle portion of the 
p'<:t':, a prolongation of the substance of the ovary, issuing 
;j.i'4erally from its uppei' extremity, and supporting toe stigma. 

I. is decidi'ous, and rails when the ovary'is ripe or permanent, 
-.dheres to the fruit. The Stigma is a small and glandu- 
isivloiAinff substance, crowning th^ style, and hence mso de¬ 
nominated the summit. Yet it is sometimes, thou^ rarely, 
lateral, as in Scheuchzeria. In its figure it is globular, or lie- 
mispherical, or conical, or petaloid; and in its duration it is 
likje the style, sometimes deciduous, and sometimes persistent. 

Flowers are often found tP be furnished with certain addi- 
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tional and supernumerary, 'parte, denominated appendog^;' 
such as the involucre^. tlic spathe, the bracte» tlie nect£|ry. 
The first three are analogms tp leaf or c^^x, ^Yid denjand no 

{ )articular notice in;pur 'present brief view. latter is antiU 

ogous to corolla, and i$ peculiar both in'jLte form and function. 
It is defined to he an appentWe pf tb^ .{lower secreting m* 
containing a honied juice. Its function was detected by Mai- 
piglii, but he gave it no name*. ^ This was reserved for Lin¬ 
naeus, who applied tO it the very appropriate appeUufipn of 
nectarium —the nectary or honey-cup, ^'oni nectarfii!tiQ 'drink 
of the gods. 

Ilium e^o lucidas 
Inire scdcs, duccre nccthria 
Sutros, et ascribi rpietis t 
Ordinibue putiar Deonim.— Hor, lib. iii. Odeiii, 

It assumes a great variety of shapes and situations in different 
genera of plants, and resembles a horn, or a cylinder, or a 
slipper, or a cowl, or a petal, or a pore, or a gland. Tt is at* 
tached generally to the corolla, but occasionally to the recep¬ 
tacle, or calyx, or stamens; and even to the anti ter nr pistil, 
as in Adeiianthcra, and Cheirant}ni.s. 

The Fruit. —In the progress of fructification, when tne seve¬ 
ral organs of the fibwer have discharged their respective func¬ 
tions, the petals, the stameirs, the stylr and' often also the 
calyx, wither and fall. 

Ncc viola semper, iiec luanti.'i Mi,, ilo »i”. 

Kt riget amiss.i spinn relicta ros.i.''—Oiwr Ijc Art. Amat. lib. ii. 115. 

The ovary alone remains attached to the plant, and swells 
and expands till it reaches maturity. It is now denernnated 
the fruit. In popular language the term Is confined chiefly to 
such fruits as arc esculent, as the Apple, the Peacli, and' the 
Cherry; but with the botanist,’ the matured d^ary of every 
flower, with die parts contained, 6‘onstitutes Lhe* fruit. Hence 
the position or distribution of die fruit upon the piant will be 
the same with that of the flower which' preceded ruiic.J, 
if the flower was ra4ical; tenpinali if thfe floweriwas Tne 
figure of the fruit exhibits a very great variety of inoJiflcatious, 
wnicli it would be ted[ioiis to eniimefa&! But tb <phericu1, 
or elliptical^ 0 |: cylindrical forms are, perhaps, the most com¬ 
mon. The size of the fruit is also very various, fet not at all 
in proportion to the plant producing it. The Oak and the 
Ash, though among the largest of trees, produce a fruit that 
is comparatively very small; while the Gourd, whose stem is 
but herbaceous anch creeping, produces a fruit of a most enor¬ 
mous bulk; The surface ofthe fruit is very generally smooth, 

• Jyiat. Plant. 47. 

Third Series, Vol. 2. No. 8. Feb, 1833. 
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null in many cases exquisitely colourcfl; so that the beauties 
of the departed dower have hut given way to the beauties of 
the ripened fruit; the mellow tints of autumn being equally 
pleasing with the bloom of spring, and the complexion of the 
Peach and Apricot being nothing inferior to that oi' the blos¬ 
som which preceded them. 

.Cum dacoriini initibus pomis caput 

Autunmus arvis cxtulijt; 

Ut gaudet, insitiva'deccrpens pyra, 

Certantem et ttvafti pur^nra:.^ Hor. JEj)od.\\. 17. 

Fruits may be regarded us composed of two distinct and 
constituent parts,—the pericarp, and the seed. The Pericarp 
is the exterior portion of the ripened ovary, constituting, for 
the most part, its principal mass. Pericarps are distributed 
by botanists into the follov.'ii)g species, though several of the 
u.rins are applied to the fruit also,—the capsule, the pome, the 
berry, the drupe, the silique, the legume, the cone. The cap¬ 
sule is a dry and membranaceous pericarp, separating when 
ripe into v^ves. The pome is a fleshy pericarp, inclosing a 
capsule, as in the familiar case of the Apple or Pear. The 
berry is a soft and pulpy pericarp, containing one or more 
seeds, but not inclosing a capsiile. The drupe is a soft and 
pulpy pericarp, inclosing a nut; it is exemplified in tlic Cherry 
and Peach, The sitiijue and legume arc pods of diflerent 
species, the one exemplified in Shepherd’s Purse, the other in 
the Pea. The cone or strobile is the scales of the catkin, ns 
.^xeniplifieil in the genus Pinus.—The Seed, the last and most 
noble part of the fruit, is the interior portion of the ripened 
ovary, contained within thc'periearp, and containing the rudi¬ 
ments of a new plant similar to that from which it sprang. 
In the Pea and Bean it is that part of the fruit which is eaten. 
In the Apple it is that part which is rejected and lodged within 
the core. Its figure, like that of rhe flower and fruit, is very 
much diversified. It is globular, or egg-shoped, or oblong, 
or kidney-shaped, or , lenticular.' Fts magnitude is estimated 
by four cardinal points, instituted by botanists, and serving as 
a gauge or standard,' through the application of which it is 
regarded as beit^ larger middle-sized, small, or minute. It 
is smooth as in Linum, or furrowed as in Vinca, or wrinkled 
as in Dianthm inodorus, and is susceptible of the same modi¬ 
fications of shade as the flower and fruit. In Pieonia it is of 
a deep or dark purple; in Croton cayanospermum, it is of an 
azure blue; in Abnis precatorius it is of a rich scarlet; and 
in Coix, it is white as snow. On Jhe surface of the seed, and 
at the point of its attachment to tne pericarp, there is always 
to be found a mark or scar, differing in colour and in grain 
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from the rest of the surface. It is the scar left by the natural 
fracture of the umbilical cord. Linnaeus gave it the appella¬ 
tion of the HUulii^ which the term scar translates. 

The number of seeds produced by a single flower is ex¬ 
tremely different in different plants. In some plants a flower 
produces only one seed; in others two, in others three, and 
in others many. But the great fertility of some species is 
altogether astonishing. A single stalk of Zea Mays will pro¬ 
duce two thousand seeds*; a single plant of Inula Helenium, 
three thousanil; and a single spike of Typha major^ teii thou¬ 
sand. A single plant of Tobacco has been found, by calcula¬ 
tion, to produce the almpst incredible number of 360,000t; 
a single stalk of Spleen-wort has been thought, by estimation, 
to produce at least a million of seeds. 

Like bulbs, seeds are also extremely tenacious of potential 
life. If well preserved Ironi the action of the atmosphere, 
they will retain their vitality I’or thousands of years. Among 
the mummies lately unswathed in this country, one was found 
to grasp in its hand some grains of Egyptian wheat. Wlic.i 
put into the soil they germinated, and grew, and sprang up, 
as if they had been the produce of the year preceding.—So 
much for the external structure of perfect plants. 

[To be continued.] 
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ROYAL SOCIETY. 

/tddress of Ilis Jioijal Highness the President, delivered at the Anni- 
versary Meeting, Noo. 30, 1832. 

Gentlcmen, 

This U the Second Anniversary of my election to the Chair of 
the Royal Society, and I gladly avail myself of the opportunity which 
it affords me of renewing the expression of my gratitude to you for 
the distinguished honour conferred iipon me in electing me to it, and 
still more for the continued kindness and support which I have re¬ 
ceived from you in the execution of the duties of my office. I can 
only assure you, Gentlemen, tliat if it be your pleasure tbrit I should 
continue to fill this Chair, I shall feel an additional motive to induce 
me to devote my most earnest attention to the promotion of the in¬ 
terests of the Society, in the perfect reliance which I place upon 
your cooperation and assistance, and in the confident expectation 
which I entertain, that in case 1 should fail in die due and efficient 
discharge of any of my duties, I shall experience from you the most 
kind and liberal interpretation of my motives and conduct. 

In making my acknowled^ents to the Fellows of the Society at 

*Tiinu. PMl. 132. f Hut. Ptaiit, Rad, lib. i. cap. xii. 
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large for their uniform kindness and support, it would be injustice 
and ingratitude on iny part were I not to return my public and 
especial thanks to the vice Presidents, Treasurer, Secretaries, and 
the ocher Members of the Council— 

To the Vice Presidents, as well for their general services as also 
for their kindness in supplying my place in this Chair, when 1 have 
unfortunately been compelled to be absent from the state of my 
health, or from the immediate necessity of discharging other most 
pressing public duties. 

To the Treasurer, fur his vigilant attention to tlie finances of the 
Society, and to every arrangement which may in any manner tend 
to promote the usefulness of the Institution, and increase the ac> 
commodation of its Members. 

To the Secretaries, for their courteous discharge of their various 
and very laborious duties: and to the Members of the Council collec¬ 
tively, for their regular and punctual attendance at all the meetings 
to which they have been summoned, and for the zeal and readiness 
with which they have undertaken any labour, however con^iderable, 
which the interests of the Society might recpiire them to perform. 

The Report of the Council which will be read to you by one of 
your Secretaries, Dr. Roget, will make known to you various mat¬ 
ters connected with the administi ation of the Society, and also the 
arrangements adopted for supplying the deficiencies of the Library in 
diRerent departments of science, and for rc'iidering it more generally 
accessible, and tlierefore more useful, by means of complete and well 
classed catalogues. I must refer you likewise to tlic same Report 
for a statement of the grounds upon which two Copley Medals have 
this year been adjudged, one to Mr. Faraday, and the other to Mons. 
Piiisson. There is, however, one arrangement, admirably calcu¬ 
lated, in ray opinion, to iiicrcuse the usciulncss and to uphold the 
credit of the Royal Society, which that Report does not notice; 1 
mean the Resolution adopted by the Council to allow no Paper to be 
printed in tlic Transactions of the Royal Society, unless a written 
Report of its fitness shall have been previously made by one or more 
Members of the Council, to wlioni it shall have been especially re¬ 
ferred for examination. This Resolution has been acted upon for the 
greatest part of the last year, and some of those Uejiorts of a favour¬ 
able nature have been read befoie die So'-icty, and printed in the Abs¬ 
tracts of our Proceedings. When the number of papers which come 
before the Society in the course of a year is considered, as well as the 
great diversity and occasional difficulty of the subjects which they 
embrace, it will be at once seen how greatly the labours and respon¬ 
sibility of the Members of the Conned must necessarily be increased 
by the rigorous auoption of such a system. It is in consequence of 
the important influence which this plan is likely to have upon the 
well-being of the Society, that I am induced to enter somewhat in 
detail into the reasons which have led to its adoption. 

It has long been the custom of many Foreign Societies, and par¬ 
ticularly of the Academies of Science and of Mcdiiinc at P^is, 
to require wriUtii Reports upon every paper submitted to them. 
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from a Committee of their Members: as the persons wlio are 
selected for this duty are frequently veterans in their respective 
sciences) who have earned by their labours an European reputation, 
the Reports which arc thus produced prove often more valuable than 
the original communications upon which they are founded, and the 
collections of them, as is well known, form a most important part of 
the stock of modern science. Many other advantages also have 
been found to result from the adoption of this practice. The deci¬ 
sions of men who are elevated by their character and reputation 
above die influence of personal feelings of rivalry or petty jealqusy, 
possess an authority sufRcient to establish at opce the full import¬ 
ance of a discovery, to fix its relations to the existing mass of know¬ 
ledge, and to define its probable effect upon the future progress of 
science. They thus operate as a powerful stimulus to the exertions 
of the genuine cultivators and lovers of science, who feel assured 
that their labours will be properly examined and appreciated by 
those who arc most comiietent to judge of thefr value; whilst, at 
the same time, they tend to keep under the obtrusive and turbulent 
pretensions of those who presume to claim a rank as m<;n of science, ' 
for which they possess no just title or qualification. 

It was from a conviction that many similar advantages would re¬ 
sult from such a system of Reports in the Royal Society, that the 
Members of the Council were induced to agree to its adoption; and 
it is to be hoped that, when a longer experience has given to such a 
plan a more comjilcte organization, and has shovvn the practical ex¬ 
tent to which it can be conveniently carried, it will then become 
a permanent law of tlie Council. 

In ordqf, however, to secure its full advantages, it will be neces¬ 
sary that the Council should, in all cases, include men eminent for 
their proficiency in all those branches of science which usually come, 
or arc likely to come, under die notice of tiie Society. That such 
men may be found, [ feel satisfied, botli from iny past experience 
and from my knowledge of the many distinguish^ persons who 
adorn the lists of this Society ; and that such men would generally 
he ready to undertake the pin-forniance of a duty, requiring the occa¬ 
sional sacriilce both of time and labour, 1 cannot venture to doubt, 
without imputing to them a charge of inditlerence to the interests 
and the usefulness of the Royal Society, and even a want of proper 
sympathy with the scientific honour of their country. 

I think mysi If justified in using such strong language, Gentlemen, 
because I believe the scientific character of diis country to be most 
intimately associated with the scientific character and estimation of 
the Royal Society. One of the most illustrious of modern mathe¬ 
maticians and philosoiiliers, himself a foreigner, has said that the 
Royal Society has contributed more to the progress of science than 
the combined labours of all other similar institutions; and though it 
would be unfair to interpret too literally tlic language of a compli¬ 
ment, yet it would not be very difficult to vindicate its general truth 
aiidjustice. 

It was this Society which fostered and encouraged the early labours 
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of Newton, and under its auspices was published the work which 
constitutes, and probably ever will constitute, the proudest monu¬ 
ment of the genius of man: and from the period which immediately 
followed its foundation, the age of Wallis, and Newton, and Wren, 
and Hook, and Halley, and Taylor, to that of Hcrschcl and Caven¬ 
dish, and Wollaston, and Young, and Davy, its Transactions con¬ 
tain records of almost every important discovery in natural philoso¬ 
phy ; of almost every experimental inquiry which has been most re¬ 
markable for its difHculty, delicacy, or importance, and of almost 
every original speculation which has most contributed to the ad¬ 
vancement of science. 

It becomes us therefore to guard these national archives of the 
progress of knowledge, with the reverence which is due to them ns 
monuments inseparably connected with our own national honour; 
and to watch with our utmost rare, lest any addition should be 
made to them, which can he considered as unworthy of the cha¬ 
racter of the stock upon whi^'h it thus becomes engrafted; and 
it therefore is the bounden duty of every Fellow' of this Society, 
whether it be considered as imposed on him by the terms of the 
Obligation which he signed at the period of his admission as a 
Member, or as derived from the still higher and more comprehen¬ 
sive tics which bind every friend of the great institutions of his 
country, to maintain their efficiency and credit, and to allow no pii- 
vate or personal cause of jealousy or discontent, no trivial or un¬ 
founded plea of want of leisure from business, or occupations, to 
interfere with the devotion of his best exertions to uphold the cha¬ 
racter and promote the interests of the Royal Society. 

There are some reasons which I know may, and vcr|f probably 
will be urged against the reasonableness of expecting that any 
considerable number of men of science, should he able, hovvc\ er 
willing they might otherwise be, to devote any large portion of 
time or labour to the service of wy Society, let its claims upon 
them be ever so strong. 

In this country, where wealth is. the general measure of the social 
rank of families at least, if not of irulividuuls, men of science must 
cither possess an independent fortune, or they must pursue it, as is 
most generally the case, in connexion with a laborious profession; 
for we have few establishments which affiird them support, inde¬ 
pendently of other employments; and even in those very r.arc cases, 
die provision which is made is’so small, that no man of superior 
education can look forward to the attainment of the advantages 
wbicli science and learning offer, in forming his scheme of life, 
unless he lie prepared to make the most serious sacrifices. It is 
for this reason, that the learned professions, presenting as they do 
the most brilliant pr^ ■ .pccts of rank and wealth, generally absorb, 
in the progress of liT-, the studies and exertions of young men of 
the highest scientific education and promise; for, however strong 
may have been tbeir attachment to'the*studies of their youth, and 
however ardent their ambition to obtain the honours of science, they 
soon find that such pursuits retard their professional advancement. 
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In other countries, however, where the learned professions are nei> 
ther richly paid nor highly honoured, and where die exclusive cul¬ 
tivation of particular branches of literature and science presents the 
readiest access to the possession of competence and social rank, 
find large bodies of men who have no professional engagements 
whatever to divert them from their literary and scientific labours, 
wliicli are thus made to constitute the business of their lives. 1 am 
fully sensible of the great advantages which other countries possess 
in those respects above our own, and that it is quite impossible for 
us to command au equal concentration of attention to the advance¬ 
ment of particular branches of science, or to the concerns of a par¬ 
ticular Society; still less so when it is considered that those services 
must widi us, be afforded gratuitously, which, in other countries^ are 
remunerated by the State, or arc required as part of the duty of a 
salaried office:—we are not less called upon, however, on ♦■his account, 
to make the best and must efiicient use of the means in our power, 
and the assistance wlii^h we cannot command as due from a sense 
of official or professional obligation, wc may receive as rendered , 
from a higher feeling of devotion to the promotion of the general 
interests of science, and with it of our national fame. 

lIowcvi>r much I may lament the want of establishments, in this 
country, for the exclusive and liberal support of men of learning and 
of science, and however anxiously I may look forward *.o ihe time 
when our Government and Legislature may take this subject into 
their most serious consideration, with a view to the remedy of so great 
an evil, yet I rejoice to observe amongst all ranks of society so zealous 
and .so ardent a feeling in favour of tlic cultivation of every branch of 
.science, of art, and of literature; so general and so deep an anxiety, 
in fact, tliat our country .should adv.'mce in the front rank in the 
rapid inarch which European nations are making in knowledge and 
improvement. 

It would be very easy for me to produce evidence of the exist¬ 
ence of this spirit in the fouafln*ion of litcrai*y and other Societies in 
so many of our provincial towns, and in the active and general sujt- 
port which they receive; but it is siitlicicnl for my purpose to 
appeal, for the complete confinuation of the truth of the opinion 
which 1 li.avc expressed, to the noble manner in which the British 
A.ssoci.ation ha.s been siqiported by the eager concurrence of the 
friends of science from all (piarters ^f the Icingdom: and *he spleiT* 
did reception which has been recently given to this Association by 
the University of Oxford; the judicious and well merited honours 
conferred upon four of its most illustrious Members*; the eager at¬ 
tention which was given to its proceeding.^ by •u’owds of intelligent 
and admiring auditors, the great variety and excellence of the Re¬ 
ports w'hich were there produced upon the pi csent state and recent 
history of various braftebes of philosophy, will constitute a proud 
epoch iu the scientific history of this country, and one which is full 

* Brewster, Brown, Paltoii and Faraday, on whom the degree of LL.D. wa^ 
severally conferred. 
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of promise with respect to the future state and fortunes both of 
science and its cultivators. 

It becoines my duty now to advert to the heavy and severe losses 
which the Society has sustained during the last year, induding, I 
regret to say, many celebrated names, more particularly in our 
foreign list. 1 shall Itegin, however, with the mention of those names 
upon our home list, whose labours in the cause of literature or of 
science, appear to entitle them to particular notice. 

Sir Everard Home, Bart., was born at Hull on the Gth of May 1750. 
He was the youngest son of Robert Home, a surgeon in the army, 
and descended from tlie Barons of Polwarth, the ancestors of the Earls 
of Marchmont in Scotland; he was educated at Westminster School, 
and though elected off as a scholar to Trinity College, Cambridge, in 
1775, he never wei.t there, ba\ ing abandoned his prospects in college 
upon the invitation of the celebrated .Tohn Hunter, who had recently 
married his eldest sister, and who oifered to superintend his educa¬ 
tion in surgery and human and’^comparative anatomy, and gave him 
the free use of his imrivalled collections. Under his auspices he con¬ 
tinued to study for several years, availing himself at the same time 
of the lectures^and instructions of the most emiueni anatomical and 
medical teachers of his day. He went to the West Indies upon the 
medical staff in 1780, where he remained for four years; upon his 
return to England in 1781', he contiimcd to assist Mr. Hunter in 
the arrangement and completion of his museum, and also in his 
various official duties until his death, which took place in 1798. 
Mr. Home elected a Fellow of tins Society in 1785 ; in 1808 ho 
was made hergeant-surgeon to the King, and in the same year he re¬ 
ceived the Copley Medal for his various ))apers on Anatomy and 
Physiology, printed in the Philosophical 'I'runsactions. In 1812 
he was created a baronet, being the first surgeon in actual practice 
upon whom that honour had been conferred. 

In 1821 he was appointed surgeon to Chelsea Hospital, and in 
the following year he was elected President of the College of Sur¬ 
geons. In the year 1827 he began to retire from tlie practice of 
his profession, and from most of Ins official employments; and he 
died at his residence in Chelsea College in August last, in the 77th 
year of his age. 

Sir Everard Home was the authoi of 107 papers in tlie Transac¬ 
tions of this Society, a inunbc|[ cxcecii^g that of any other contri¬ 
butor. He published Lectures upon Comparative 'Anatomy, in six 
volumes quarto; the two first in 1814, tlie third and fourth in 1823, 
and'the two Iasi: in 1828. They consist chiefly of the results of liis 
papers in the Transactions of this Society, with a^republication of 
the splendid plates, by the permission of the Society, by which 
many of them were illustrated. He was also the author of several 
other works uj^on different subjects of anatomy and surgery; and 
lie published in 1797, Memoirs of Jolin Hunter, who had be¬ 
queathed to him all his papers. 

Sir Everard Home must be considered as the successor of John 
Hunter, and in every way most dosely connected with him. He 
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aided greatly in the forraation ol' his noble collection ; he was a wit¬ 
ness of, and a sharer in, his most important investigations; he was 
also the depository of his literary treasures ; and if we regard either 
the number or die nature of his anatomical or physiological re¬ 
searches, and the importance of his ‘ discoveries, we must he com¬ 
pelled to declare that he followed closely and worthily in the foot* 
steps of his illustrious predecessor: but though he was a most dili¬ 
gent observer and collector of facts, and fully qualified, by his ex¬ 
tensive knowledge of anatomy and physiology, to collate them with 
existing materials of those sciences, niui to reduce them, as he has 
done in his lectures, to a regular and well connected system, yet we 
should be unjust to the Tiieinory of that great man who was his in¬ 
structor and patron, if we^' entured to place him in the same rank 
with him. But what nai ® iP'Snodern times, if that of Cuvier be 
excepted, can be put in^^; n^^tition with that of John F-Iunter, for 
careful and philosophic, th^uc-tion, and for the power of concen¬ 
trating facts derived froift most extensive observations upon every 
part of the animal kingdom, in illustration and confirmation of his 
physiological t’'e< tes ? It would be unfair to the memory of'Sir 
Everard Home i?he bj^ct his mei its and his fame to be tried by so 
severe a test; r.\^^ Met us ask, when the vast range of his know¬ 
ledge and invest ^-tt. I'lis is considered, who were his rivals or liis 
superiors among ? jj-iwGS'nK.mporarics, or amongst his survivors ?* 

Sir James Hall, the author of several important papers in 

the Edinburgh Transactions, in illustration and in defence of the 
Huttonian I'heory, and of a very ingenious and speculative book on 
the Origin of Gothic Architecture, is niiotiier considerable name, 
whose loss wc have to deplore. 

In considering the present state of geological science, we are loo 
apt to forget the fluctuations of opinions and of theories through 
which wc have passed in order to arrive at our present state of com¬ 
parative repose. It is little more than twenty years since the par¬ 
tisans of Hutton and of Werner divided between them the geologi¬ 
cal world, and we rarely hear their names now pronounced; not 
that their names have passed into oblivion, but that their theories 
and their speculations have become a portion of the history of the 
science, and no longer form a part of the debateablc materials of 
which it was, or was not, to be constructed Sir James Hall, in con- 

* The following papers by Sir E. Home, reprinted from the Philosophi- 
cal Transactions,«and other works in which they were originally publish^, 
will be found in the Philosophical Magazine, First Scries : On the moife 
of hearing when the Membrana Tynipatii has been (li^troyed,**.vol. vHi. 
p. 3GS; ** On Pithing Cattle,” vol. xxi. p 72; *' On two Children'liorn 
with Cataracts,” vol. xxviii. p. 203; “ On Calculi,” vol. xxxii. p 239; 

** On Animal Secretions,” vol. xxxv. p. 108; ” On the Bite of p Rattle¬ 
snake,” vol. xxxvi. p. 209; “ Experiments to prove that Fluids pass ih- 
rectly from the Stuiuuch to the Circulation,” vol. xxxviii. p. 37; ” On 
the progressive motion of Snakes,” vul. xl. p. 241; “ On the formation of 
Fat in the Intestines,” vol. xliii. p> 35; ” On the teneficial effects'of Col- 
chfcuni untumnnle, drc.” vol. xlviii. pp. 337,340; and” On the black Rete 
Mucosum of the Negro,” vol. Iviii. )>. 31.— -Edit. 

Third Series, Vol. 2. No. 8. Feb, 1853. 
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junction with Iiis Iriend Professor Playfair, w'as, in the early part 
of the present century, an ardent vindicator of the opinions of Dr. 
Hutton; and it was with a view to the removal of some of the more 
popular and startling objections to his theory, that he undertook, 
and continued during several years, those memorable experiments 
upon the effects of compression in modifying the action of heat, 
which have contributed so greatly to the termination of the contro¬ 
versies which were tiien agitated with so much warmth and severity. 
These experiments, most h.'tpjiily conceived, and executed with sin¬ 
gular boldness and perseverance, completely proved that the most re¬ 
fractory substances may he made fusible by coniiniiig the elasticity 
of the gaseous parts contained in them. Thus, pounded carbonate of 
lime or ciialk could be rendered fpsible, without calcination, and 
became, upon cooling, a compact stapv mass, and even crystalline, 
like marble; it tine appeared that tlini^ffect of heat, acting under 
ciiorinoiis pressures, would not necessarJmdissipate the gaseous and 
cvaporable parts of the strata of the earth',>but would leave them to 
form such new cumbuiatiuns or modifications oft existence as might 
be determined by the laws of crystallization or| xf chemical affini¬ 
ties ;—a most important fact, and one appareiitUelo difficult to esta¬ 
blish in a form which might bring into action.duose gigantic forces 
which present themselves in the great operatii,' 's of nature, as would 
have checked the attempts of any man w'ho s not urged onward 
by the most determined enthusiasm in the ^.efence of a favourite 
theory.* / 

Sir James Hall’s work on the Origin of Gothic Architecture 
cannot be considered as a serious arclm^ological inquiry, but rather 
as an agreeable exercise of his fancy. The development however 
of his theory is singularly ingenious and elegant; it proves him to 
have possessed no mean talents ns an artis',, and shows a mind 
alive to all those beautiful combinations of nauirc which seem to 
be rendered fixed and permanent In the na 'cs of our Gothic 
cathedraLs, and in the tracery of our decorated windows. 

Sir James Mackintosh was burn in Morayshire in Scotland, in 
1765; he was the son of an ufHcer. of good faiuily, but of very 
limited fortune; his first destination was for the profession of medi¬ 
cine, and with this i lew he took the degree of M,D. at Edinburgh, 
in 1767. Upon his removal, however, to Loudon, shortly afterwards, 
he abanJimed his medical prospects, and gave himself up entirely 
tc rhe study of the law, aiiD of moral and political philosophy. In 
■ 789 he went to Leyden, where he studied for some time, and after¬ 
wards to Liege, wh'ire he was a witness of tlie memorable struggle 
between the Prmce Bishop and his subjects, as well as of many other 
ebullitions of popular feelings which preceded and foreboded the 
French llevolutinn. It w as, probably, the contemplation of scenes 
Hke these, as well as the observation of the corruptions and abuses 

* Sir James Hall’:, ** Account of a Series of Experiments, showing the 
Effects of Compression in jnodjfying the Action of Heat/* and bis ** Cata¬ 
logue of Specimen^/’ showing the results of those experiments, will be 
found in Phil. Mag. vols. xxiv. and xxv.— Edit. 
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of many of the continental governments of Europe, which made liim, 
like many other ardent young men of that period, an admirer of the 
principles of that great national movement; and the VindxcicB GaU 
iicce^ a work of great force and eloquence, was the most powerful 
answer which appeared in that age to Mr. Burke’s celebrated Re¬ 
flections, and gained fur him, at once, both at home and abroad, a 
distinguished reputation. The atrocities, however, which marked 
the more advanced stages of the French Revolution, his own in¬ 
creasing experience and knowledge of mankind, and still more his 
frequent intercourse with his illustrious adversary, for whose genius 
he had always professed a chivalrous admit ation, however much he 
had opposed his view’s and his reasonings, combined to sober down 
the fervent enthusiasm of his own youthful speculations and hopes; 
and the principles which he avowed and vindicated in his celebrated 
defence of Peltier in 1802, must be considered as those which he 
adopted as the result oi‘ the convictions of his maturcr age, and 
which he continued to maintain through life. In 1803 he was ap¬ 
pointed Recorder of Bombay, where he resided for seven years, and 
where lie secured the affection and admiration both of natives and 
of foreigners, by the <ib1e, impartial, and considerate discharge of his 
judicial functions. Upon his return from India in 1811, he was 
elected Member of Parliament for Knarcsborougb, a place which 
lie continued to represent for the remainder of his life. 

Few persons of his own age had read so much as Sir James 
Mackintosh, or remembered what they had read so well. His con¬ 
versation was singularly instructive and brilliant, without being 
overbearing; his manners were conciliating: his temper excellent; 
and he was entirely tolerant of opinions which w'ore different from 
his ow’n. He was one of the most distinguished Members of the 
House of Commons; and his speeches upon all the great questions 
which w’ere agitated in Ins time were remarkable, not merely for 
their eloquence, but the large and f omprchraisivc views of national 
policy, which were supplied by his almost nnuvailed knowledge of 
history and political ])Iiilnsophy. 

Sir James Mackintosh, besides Tis Fmdtrur Gallicce, wa» the 
author of Lectures upon the L^uws of Nations; of A Sketch of the 
History of England; of :iri incomplete Essay on the Principles and 
the History of Moral Pliilo'>cpliy; and of iiiaiiy admirable Reviews. 
It is to be lamented that he should havt> lii.'tsipated his extraordi¬ 
nary powers upon occasional and des.ilrory public-itions, instead of 
concentrating them upon some gie.it work wlwcli might have trans¬ 
mitted, iindimitiished, to posterity the reputa<ion which he enjoyed 
among his friends and cotemporaries. There were, however, many 
circumstances which might suflicumtly account for his failing 4o 
leave behind him a moimmcnt fo’’ future ages, which would have 
been worthy of his genius and his learning. He brought home with 
him from India a shattered constitution, which disqualified him for 
continued and laborious exertion; he had many Parliamentary as 
well as official duties to perform; and the pressure of his pecuniary 
necessities compelled him to seek, too frequently, for tlie muiieiliate 
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remuneration, which was supplied by means of contributions to the 
perishable periodical literature of the day. 

Colonel Mark Wilks went to Bengal in 1783, and served in dif¬ 
ferent military and civil capacities, in various parts of India. In the 
year 1804 he was appointed principal Resident at the Court of My¬ 
sore, and in the following year he published a very able Report upon 
the financial condition, resources, and many other subjects connected 
with the administration of the government of that country. He was 
the author of “ Historical Sketches of the South of India, in an 
attempt to trace the History of Mysore to the Extinction of the 
Mohammedan Dynasty in 1799,”—a work of great learning and au¬ 
thority : he was afterwards appointed Governor of St. Helena, and 
he died in England in the course of the present year. 

Colonel Wilks must he Considered as one of those distinguished 
men who have beer, formed by the system of our Indian Empire, 
The possession of great commands, upon which the happiness and 
misery of considerable nations are dependent, and the intense feeling 
of responsibility which is coitncctcd with the administration of 
trusts bo important, is well calculated, under all circumstances, to 
call forth into action the highest powers of the human mind; 
and particularly so, when they have been previously exercised 
and fortiRed, as in our Indian service, by the severe study of Ori¬ 
ental languages, and by the successive occupation of diilerent offices, 
with a great diversity of duties: it is to such causes that we are to 
attribute the frequent union which wc observe in this service of the 
greatest civil and military talents with the most profound acqui¬ 
sitions in Oriental learning ; it is to this system that we are indebted 
for the production of a Duncan and a Monro, an Elphinstone and a 
Raffles, a Colcbrooke and a Malcolm, and a crowd of great men 
who have done so much honour to oiir Indian Goveininent. 

Alexander Barry, Professor of Chemistry to (luy’s Hosiiital, and 
the author of a short paper in our Transactions for 1831, “ On the 
Chemical Action of Atmospheric Electricity^,” fell a victim to the 
imprudent pursuit of his chemical inquiries. He was making expe¬ 
riments upon some gases in a highly condensed smte, when an ex¬ 
plosion took place, hy tlie eflects of which he was so much injured 
as to occasion his death shortly afterwards. Fie was elected a Pel- 
low of this SociLty 111 the coarse of the last year. 

John Shaw, Architect, '« advantageously known to the public by 
several works :n the Metropolis, particularly the great liall in Christ's 
Hospital, and the ucwchurcli of St. Diinstan in Fleet Street: works 
which are extremely eifcciivc, and well adapted to their objects and 
positions. 

Stephen Grooinbridge, Esq., was the author of two papers in our 
Transactions fur 1810 and 1814, of considerable interest and value, 
upon the subject of astronomical refr.'ictioiis'j': his observations were 

* An abstract of Mr. Barry’s paper apjiearcd in the Philosophical Ma¬ 
gazine iind Annals, N.S vol. ix. p. 3r>7.— Eoit. 

f Abstracts of Mr. rrroombridgc*s papers were given in Phil. Mag. 
vol. XXXV. p. 303| and sol. xliit. p. 306 .—Edit. 
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made at his house nt Blackheatb, with a faur>feet transit circle, 
which has acquired no small degree of celebrity from its being the 
first instrument, after the Westbiiry Circle, to which Mr. Trough- 
ton applied his method of division, which he has described in our 
Transactions. Mr. Groombridge made many thousand observations, 
which have been reduced by order, and published at the expense of, 
Government,—a circumstance well deserving to be known by all 
astronomers, as be was an able and faithful observer, and possessed 
more advantages for making meridian observations than are com¬ 
monly enjoyed without the walls of a regular observatory. 

Sir Richard fl ussey Bickertoii was a very distinguished naval olR- 
cer, who was employed in the service of his country for the greatest 
part of his life, and who was for some time second in command to Lord 
Nelson in the Mediterranean and elsewhere, and enjoyed his entire 
confidence and esteem. He was one of the Lords of the Admiralty 
from 1805 to 1812, a circumstance which brought him into frequent 
communication with the Royal Society, and led to his election as a 
Follow in 1810. 

In our list of Foreign Members, we have to record the deaths of 
Cuvier and of Chuptal in France, of the Baron dc Zach in Geimany, 
and very lately likewise those of Oriani and of Scarpa in Italy ; 
five celebrated names, which have long been intimately as&ociat^ 
with the progress of science. The limits of this address must con¬ 
fine me to a very brief and imperfect notice of tlieir merits and 
tbeir labours. 

. The Baron Cuvier, the most illustrious naturalist of modern time;. 
was born at Montbelliard in Alsaec, in 170(1, and died on the 13th of 
May last, in the 63rd year of his age: it is not necessary for me to 
detail any of the circumstances of the life of one whose name has 
been long known and reverenced in every region of the globe which 
has enjoyed the blessings of European civilization ; suffice it to say, 
tliat he was honoured and even com ted by every Government in 
France from tlie period of the (’onvcntioii to the present day; that 
he held the most lucrative and distinguished appointments which the 
wise policy of that groat nation has provided for the honourable sup¬ 
port of its men of science and literature; lliat after the death of 
Laplace be was universally regaidt'd by his countrymen as the most 
illustrious of their men of science, and as one of the most distin¬ 
guished of ilieir men of liii lature; that fiuieraj orations were pro¬ 
nounced over his grave by men of all politieu.* panics, however much 
opposed 10 him during his life; and niathem.u^ iaii:; and naturalists, 
geologists, historians and poets, all felt tbernselv. s impelled to pay 
this last tribute of homage to t]ic genius of one, vrho in so many ca¬ 
pacities had done so much liorour to liii country. 

M. Cuvier was in every respect a most extraordinary man : hiii 
very presence was calculated to ooniniand respect, bis countenance 
bearing that impress of a powerful intellect, which all men recognise 
when seen, however difficult it may be to define its character : his 
manners were dignified and polished, and his conversation possessed 
that liappy ease and subdued gaiety which characterized the best age 
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of French society. He wna well acquainted with ancient literature, 
and familiar with the principal languages of modern Europe. His 
memory was singularly accurate and retentive; and his knowledge 
of facts, not merely in those sciences which he especially cultivated, 
but likewise in all other departments of knowledge, and particularly 
history, was a subject of surprise and admiration to all who knew 
him. He was also eminently distinguished as a writer of his own 
language, and his numerous eloges delivered in his capacity of se¬ 
cretaire perpetucl to the Institut, of which three volumes have been 
published, if considered as specimens of composition merely, have 
equalled, if not surpassed, the best examples of a species of elo¬ 
quence of which the French nation has just reason to be proud; but 
if they be considered as specimens of correct and precise discrimi¬ 
nation of the merits of the persons commemorated, as determined by 
their writings and dfjcovcries, and by the influence which they have 
exercised upon the progress of knowledge, they may justly be pro¬ 
nounced to be unrivalled. It was to this publication that he was in¬ 
debted for his place amongst the forty of the Academie Fran^aiset 
af< honour which he alone, in his own age, enjoyed in conjunction 
vdth his place in the Academic des Sciences. 

It is, however, chiefly us a naturalist that Cuvier must be viewed, 
when wc seek to determine his permanent rank amongst the few 
men who have effected great revolutions in the sciences which 
they have cultivated, or have left ineffaceable traces of the influence 
if their discoveries behind them. '^Fhc whole animal kingdom, from 
t:ie moi>t obscure indications of the separation between inanimate and 
animate existence to the mighty monsters of a former world, has 
assumed under his hands a systematic arrangement, not founded up¬ 
on superficial and unimportant external characters merely, but upon 
a most careful and laborious observation of the analogies of internal 
st-rueture. By tracing every organ successively ‘through the whole 
scries of animals; by carefully determining the flinctiuns of such 
organs and their relations to each other; and by considering them in 
every animal in the first place as an individual, and in the second 
place with reference to others, he has been enabled to distribute 
them into species and genera, and families and classes, where every 
successive step in their arrangement is the result of a legitimate and 
inductive generalization. It is by such means that he has been ena¬ 
bled to convert tlie science of natural history, at least in the animal 
kingdom, from beirii; little more than a systematic classification, 
ibrnied for the purpose of identifying genera and species and with 
no higher view, into u science of strict and severe induction, founded 
upon a careful observation and eomparison of every fact which ana¬ 
tomical and physiological science can detect, and thus to confer upon 
it a dignity which is only inferior to that of the physical sciences. 

It has resulted also, from his researches, that every animal 
considered us one of the same genus or species, is not only an 
individual considered as a w’hnle, but also w'hen considered in 
aU its parts; in other words, that every bone, every muscle, every 
organ, and every part of its structure is essentially distinguished 
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from the corresponding parts of an individual of any other genus 
or species. To a perfect naturalist, therefore, the inspection of 
a bone, or any other part of an animal, would bring to his mind 
the entire animal itself, and would identify it as perfectly as if 
it was exhibited entire to his eye: this would be a triumph of 
science to which our limited knowledge and faculties can never com¬ 
pletely attain; but it was to this point that Cuvier approximated, 
when he reconstructed as it were the fossil animals of an antediluvian 
world from the imi>erfect fragments which remained of them; when 
he showed in what such animals roust have differed, and in what 
they must have agreed, whether in magnitude or in kiud, from the 
unimals which exist at present; when he ventured in fact to define 
their habits, and to w'rite as it were the natural history of a former 
world, by throwing upon its obscure and huli-obliteraied records, 
the pow'crfnl light of science anil {philosophy. The Jlistoire des 
Ossemeni Jbsstlts must ever remain a classical work to geologists; 
and the discoveries which it contains, and those to whicli it has led 
in the hands of others, arc some of the most interesting and extra¬ 
ordinary with respect to the past ages of the world, which ob¬ 
servations upon tlie .surface of the globe have ever enabled us to 
ascertain. 

The last great work upon which he was engaged was the flistoire 
Naturelle des Poissons, a prodigious undertaking, of which elghc 
volumes have been published, and which he expected to extend to 
twenty-five; it was undertaken in conjunction with Messrs. Valen¬ 
ciennes and Laurillnrd, to whom also he has bequeathed the task o'* 
completing it. It will contain the deserquion of COOO species of 
fish, WOO of which had not been noticed in any other work.*' 

Jean Antoine Cliaptal, Conipte do Chanteloup, was born in 1756, 
and died in April lust in the 7(ith year of Ins age. He was Professor 
of Chemistry at Montpelier before the Revolution, and was one of 
tlie most active cultivators of chemical science before that event, 
in conjiaiction with Monge, Fourcroy, Berthullet, Guyton deMor- 
veau, and the iliustnnus Lavoisier. In the year 179S, upon the 
threatened invasion of France by the Allies, when saltpetre was not 
to be procured in sufficient quantities for the manufacture of the 
powder wanted by the French armies, he w'as invited by the Com- 

* A translation of the “ Memoir on the Mincralogical Geography of the 
Environs of Paris,” by Cuvier and Brongniart, whii-h is an abstract of the 
work on that subject prefixed to the /l/ii. des Oss.j^tiss. our last Num¬ 
ber, p. 5S,) appeared in Phil. Mag. vol. xxxv. p- ; e.id translations of 
the following memoirs, also forming part of Cu,icr’s gi ear. work, were given 
in that and other volumes; viz. “ On the Fossil Bone-- of Horses and Wild 
Boars,” Ib. p. ** On tlie Osteology of the one-ho‘<ied Kliinoceros,** 
vol. xix. p. 3<i0; ” On the Osteology of ^ iving and Fossil F.lephnuts,” vols. 
xxvi. and xxx.; and “ On the Osteolog}’ of Reptiles,” vol. Ivv. p. 447. A 
Report, by llaii}, Lelicvre and Cuvier, on M. Andre's “Theory of the 
actual Surface ot the Earth,” was given in vol. xxxiii. p. 170; CuvieFs 
*' Report on Delurueho’s Memoir on the Air-bladder of Fishes,” in vol. 
XXXV. p. ; and liisi Report ” On a paper by M. Flourens or^ the Nervous 
System,” in vpl. Ixi. p. 114.— Edit. 
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mittee of Public Safety to superintend tlie establishments for that pur¬ 
pose ; and his chemical knowledge so greatly improved tlie method 
followed in its manufacture, as in a very short time to make the 
produce greatly exceed the demand, lie was made Ministre de 
rinterieur by Napoleon, and continued under the Empire to fill many 
important situations, lie was the author of considerable works on 
chemistry, on the application of chemistry to the arts, on the appli¬ 
cation of chemistry to agriculture, on the art of making wines, and 
on the art of dyeing cotton and wool, which are written in a very 
perspicuous and ch'gant style, and which have enjoyed a very con¬ 
siderable popularity m France. Tiie labours of his whole hie, in 
fact, wcM-c devoted to the iinprovoincnt of those manufactures whose 
perfection depended more or less upon the most correct and econo¬ 
mical application of chemical principles; and, .after his distinguished 
countryman Berthollet, he must be placed in the first rank of those 
who have benefited the arts tlirough the medium of chemical 
science. 

Fran 9 ois Xavier Baron de Zafih was born at Pcsth, in Hungary, 
in llis taste for astronomy was decided at the early age of 

fifteen^ by the interest which he took in the observation of the comet 
of 1760, and by the transit of Venus over the ilisc of the suii in the 
same yeai, a memorable event winch st'rved to make more than one 
•mportaiit convert to the science of astronomy. After travelling 
with seientiAc views through diiferent countries of Fhirope, and re¬ 
siding for several years m Fngland, where he acquired for uiir man¬ 
ners and institutions an attachiiient which continued throughout his 
life, he settled at Gotha, in 17 S(j, in the family of the Duke of Saxe 
Gotha, who charged iiim with the construction of the Observatory 
at Seeberg, over winch he continued to preside for a considerable 
period. He published a-. Gotha, in 1792, Tables of the Sun, with a 
Catalogue of 381 Stars, and he subsequently published many other 
important astronomical Tables, particularly those on Aberration and 
Nutation. He became in 1800 the editor of the ** Monatliche Cor- 
respondentz,” a German periodical work on astronomy and geo¬ 
graphy, which was subsequently published in French under the title 
of “ Correspondence Astronomique &c.,” u|^ion his removal to the 
South of France in 181.3, and subsequently to Genoa in company 
with the Duchesse de Saxe Gotha. 'J'liis was a most valuable Jour¬ 
nal, containing records of the progress astronomy in every country 
in Europe, and contributing more than any other publication to the 
great impulse which has been given for many years to tlie cultiva¬ 
tion of astronomical science in Germany*. In 1814 he published his 
very interesting w'ork on the “ Attraction of Mountains.’’ For many 
of the later years of his life he siifft'red severely from the stone, and 
he had cstah!i»bed himself ar Paris for the purpose of being con- 

* In the Phil. Mag. vol. xvi. p. 49, will be found a paper by Baron de 
Zach, “ On the Planet Pallas,” from the MonatUcAe Corre^oTidentz ; and 
in vol. Ixi. p. 353, a paper ** On Repeating Circles,” by the same astrono¬ 
mer, from his Corresponrfence Astro7iomigue.—~EDlx. 
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stantly under tlie care of Dr. Civiale and experiencing relief by the 
operation of litliotrity, where he died from a siidoen attack of cho* 
lera in StMiteiiiljer last. The Baron dc Zach was a most zealous 
friend to astronomy, and throuirhout his Jong life contributed to its 
progress by his numerous publications, and by maintaining a most 
extensive and laborious correspondence with the principal astrono¬ 
mers in Europe. He was a man of warm and ardent affections, 
rapid and sometimes hasty in his euncliisions, of the most lively and 
agreeable manners, and of the most indefatigable industry : and there 
arc few persons of tlio present day whose loss will be more sensibly 
felt by the friends of astronomical science in every country in Eu¬ 
rope. 

Barnaba Oriani, Director of the Observatory of the Brora at Milan, 
where he has resided for fifty-five years as assistant and principal, 
was born at Garegnano near Milan, in IZAil. He was the principal 
conductor of the tneasurement of an arc of the meridian in Italy, and 
of the great trigonometrical survey of Lombardy, which took place 
between the years 17SG and 1790; and thrnughoiit the course of a 
long life, lie devoted himself to the cultivation of physical and 
practical astronomy. He was tlic first person nho calculated the 
orbit of the planet Ceres after its discovery by Piazzi at Palermo, 
He published theories of the planets Uranus and Mercury, with 
Tables of tlicir motions. He laboured with singular skill and 
perseverance in the improvement of the lunar Tables both by theory 
and observation. He was the author of an admirable treatise on 
spheroidical trigonometry: and the Astronomical Ephemeris of 
Milan was published fur many years under his directions, by Car- 
lini. Upon the whole, if the union of practical with theoretical 
science be considered, wo shall be justified in pronouncing liim to 
have been, after Bessel, the most accomplished astronomer of Uie 
present age. 

Antoiiio Scarpa, one of the eight Foreign Members of the Aca- 
demte des Sciences of Paris, and probably the most profound 
anatomist of the present age, was born in the year 174<6, and died in 
October last in his eighty-seventh year. He was made Professor 
of Anatomy at Pavia in the tivcuty-secopd year of his age, and lor 
the last half-century he has been placed by the common consent of 
his countrymen at the head of their anatomists and surgeons. He 
was the author of magnificent and classical works on ** The Organs of 
Hearing and Smell,” “ On the Nerves,” “ On the principal Diseases 
of the Eye,” “ On Aneurism,” “ On Hernia,” with Menmirs on many 
other subjects of physiology and practical surgerv. He had ac¬ 
cumulated a handsome fortune by the practice of his profession, 
and had collected in his palace at Pa'o's ir^ considerable number of 
works of art, where he lived for the hotter years of his lifp, sur¬ 
rounded by his pupils, reverenced by his countrymen, and in the 
enjoyment and contemplation of that brilliant reputation, tlie full 
development of which a great man can rarely live to witness. 

Tn thus directing your attention, Gentlemen, to tliose distinguished 
Members of the Royal Societv, who, unhappily for the interests of 
Third Scries* Vol. 2. No. 8. Feh. 1883. U 
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science, hnve been taken from us during ibe last year, tbcr«e>s one 
name remaining which 1 cannot notice without feelings of the most 
painful embarrassment. To what class shall I, or can I refer^ it; 
to the living or to the dead ? Though my fears tend too atrongly 
to make me decide upon the choice of the latter, yet 1 woulil fain 
indulge in the hope which is still adbrded by the uncertainty, 
mournful though it be, which hangs over tlie fate of the gallant and 
adventurous Captain Koss. The object of his voyagCf as is well 
knpwn to you, won the solution of a nautical problem of the greatest 
interest and didiciilty,—the discovery of a north-west passage. It is 
a problem which more than any other excited and buIHed the adven¬ 
turous spirit of our most daring seamen of the age of Elizabeth; and 
when subsequently resumed, chieHy upon the authority of the in¬ 
genious sjiccnlations of Daines Barrington, a distinguished Member 
of this Society, aiid of others of later date, the first attempt of Cap¬ 
tain Ross him!>elf and the ineniorable voyage of Parry, as well as the 
journey of Franklin, have shown l)ow visionary wore all hopes of its 
successful solution for the purposes of commerce, how'cver interest¬ 
ing it might be for those of science. It was the failure of the 
first voyage of Captain Russ, and the apyiarcnt censure which lie 
conceived rested upon him, in consequence of the greater success oi’ 
the attempt of his immediate successor in this enterprise, which op¬ 
pressed his high and manly spirit, and made him seek, with the 
greatest possible earnestness, for an opportunity of vindicating his 
yirolessioiial character. With the assistance of some of his friends lie 
planned another voyage, and nearly three years ago he proceeded 
to put it into execution. It is to dispel the mystery attendant u]>on 
that voyage, of which no tidings have been yet received, and to re¬ 
lieve the misery under wliich the friends a.td relations of Captain 
Koss and his gallant crew are lingering, that a vessel is now pre¬ 
paring, under the command of an able ami experienced officer, to 
pursue the track which he probably followed. I have consented, at 
the request ot tlie Royal Geographical Society, to be placed at the 
head of tlie Committee which has been formed for the aid and 
furtherance of this benevolent plan, and I confidently hope that the 
funds which are necessary to complete this undertaking will not he 
found wanting. 

The name of nearly every distinguished foreigner wlio has Iseen 
lost to science during the last year has appeared upon tlie Foreign 
List of the Royal Society, and I cannot help considering it as a cir¬ 
cumstance which does honour to the Royal Society, that it should 
thus have associated with it whoever is most eminent in the great 
aristocracy of European sciance. It is my wish, Gentleman, and I 
feel assured that it is yours also, that the Royal Society should em¬ 
brace the name of every distinguished man of science in the British 
dominions. At the last Anniversary it was my pleasing duty to pre¬ 
sent die Copley Medal to Professor Airy,—a name which would do 
honour to any Society, but which does not yet appear in the list of 
our Members: and 1 lament that I am not allowed to commemorate 
the name of that very distinguished philosopher, Sir John licslie, 
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UIM>n^tia occasion in the obituary of the Iloyul Society. I look foi'> 
ward with hope. Gentlemen, to the time when the Royal Society 
'shall be so circumstanced as to be free from such a rcprOach, or 
rather from sucli a misfortune. 

GEOLOGICAL SOCIETY. 

Nov. 7, 1832.—^'Fhe Society assembled this evening for the session. 

A paper was first read, C)n some Intersections of Mineral Veins 
in Cornwall," in ii letter to Davies Gilbert, Esq. M.P. F.G.S. F.R.S. 
&r., by William John Hen wood, Esq. F.G.S. 

The chiefobject of this communication is to Iny before the reader 
particular facts bearing upon ceiftain theories respecting the disloca¬ 
tion of veins; and the author in pursuance of his intention first states 
the theory as a question, and then adduces his fiicts. The^following 
are the principal propositions. 

J. When one vein is dislocated by another, is it to bS^found on the 
side of the smaller or larger angle 2 

At Bulls, in the Herland mine, two veins arc heaved by a cross¬ 
course ; and one df them was rediscovered on the side of the BmaRcr 
angle, nnd the other on the side of the larger angle. 

5. When one vein dislocates several others, are all the latter td be 
found on the same hand 2 

In the Weeth mine, two cross-courses arc traversed by the satne 
£. and W. lode. One of them is heaved to the left, the other to the 
right, but both to the side of the larger angle. 

3. When the same vein is dislocated by several others, do they all 
heave it to the side of the greater, or all to the side of the smaller 
angle i 

In Hucl Friendship mine, a lode has been heaved by three cross- 
I'uurses, in each instance to the left; but in two, on the side of the 
smaller, and one on the side of the greater angle* 

4. When a vein is dislocated by several others, do they all heave it 
to the right, or all to the left; or some one way, some the other ? 

In Carharrack mine the lode is heaved by two cross-courses, and 
by both of them to the side ot the larger angle j but In one instance 
to the left, and in the other to the right. 

o. When a vein is thrown or dislocated by a slide, is it to be redis¬ 
covered on the side of the greater or smaller angle 2 

In South Huel Towan mine, the vein was rediscovered on the side 
of the smaller angle, but at Bulls on that of the larger angle. 

6. When the same lode is dislocated by various slides, do all the 
latter throw it to the side of the greater angle, or all towards that of 
the smaller; or some to one, and some to the other 2 

In Hue! Peever mine are two lodes and two slides; Isoth the lodes 
are thrown down by one of the slides, and towards the greater angle f 
but one of the lodes (a) on coming in contact with the other lode (A) 
i.s thrown upwards or towards the smaller angle, and die same loile 
(a) on meeting the slide (d) is again thrown upward-s or to the smaller 
angle. 

7. When various veins arc thrown by the same slide, docs it throw 

U2 
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them aU upwards or all downwards, or some upward and some 
downward ? 

In Huel Trevaunancc mine some of the veins on coming in contact 
with others are thrown down ; but one of the veins (a) on coming in 
contact with the vein (/) is thrown upwards; and the vein \b) on 
coming in contact with the vein (/) is also thrown upwards, as is the 
vein (/) on coming in contact with the vein (c). 

The author having thus compared the general rules, which are so 
frequently discussed, with facts,” says, Notwithstanding there are nu¬ 
merous exceptions, it may be assumed that where a cross vein is found 
to have heaved two or three lodes towards one hand, the miner will not 
often be very far wrong if he excavate in the same direction to recover 
n dislocated portion ot a fourth and the author further observes, 
that he shall not be surprised if a diHerent rule be found to prevail in 
the districts where tin abounds, from that which obtains in a copper 
country. Hd next proceeds to combat the received opinion, that all 
interruptions or intersections in mineral veins are the effects of dis¬ 
turbances, and that the ordcr^ of intersection of the various veins is 
the index of their relative age. He then enters upon the inquiry 
whether the phenomena of intersections and dislocations are expli¬ 
cable on the assumption of motion, the principal results of which in¬ 
quiry are given in the abstract ot the paper which is contained in 
the printed “ Proceedings ” of the Society. 

A Notice of a Submarine Forest in Cardigan Bay, by the Rev. James 
Yates, M,A. F.ti.S. and L.S. was afterwards read. 

This forest extends along the coast of Merionethshire and Card!- 

g mshire, being divided into two parts by the estuary of the river 
ovey, which .separates tho.«ie counties. It is bounded on the land 
side by a sandy beach and a w'nll of shingles. Beyond this wall is a 
tract of bog and marsh formed by stream.s of water which are partially 
discharged by oozing through the sand and shingles. The author ar¬ 
gues that, as the position of the wall is liable to change, it may have 
inclosed the part which is now submarine, and that it is not necessary 
to suppose a subsidence effected by subterranean agency. 

The remains of the forest are covered by a bed of peat, and are 
distinguished by an abundance of Vholas Candida and Tei&lo navalis. 

Among the trees of which the forest consisted is the Pimis sylvestris, 
or Scotch iir; and it is shown that this tree abounded ani'icntly in 
several northern counties of England. The natural order of Coui- 
ferce may thus be traced from the period of the independent coal 
formation to the middle of the seventeenth century, although the 
Scotch fir is now excluded from the native Flora. 

The amentaceous wood presents matter for redeetion, in consequence 
of the perfect preservation of its vascular structure, while the con¬ 
tents of the ve.ssels are entirely dissipated. 

This tract is known to the Welsh under the name of Ctmltev 
Gwaelod, i. e. the Lowland Hundred. The author refers to the Triads 
of Britain, and to other ancient Welsh testimonies, which prove that 
it was subineiged about A.D. »20. and ascribe tbc disaster to the 
fully of" .Seitheiyn, the Drunkard, who in his drink let the sea over 
he Canficv Gwaelod." 
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A paper entitled '* Notices on the Geology of the North-west of the 
Counties of Mayo and Sligo/’ by the Venerable Archdeacon \’ers- 
choyle,and communicated by Roderick Impey Murchison, Esq. P.G S. 
was also begun. 

Nov. 21.—^The reading of Archdeacon Versclioyle's paper, begun 
at the meeting held on the 7th of November, was concluded. 

The author divides his memoir into two parts 3 in the first he gives 
a topographical description of the country, and in the second a detailed 
account or the different formations of which it is composed. 

I. The district described is situated in the western part of the pro¬ 
vince of Connaught, and is bounded on the N. and W. by the Atlantic. 
Through the eastern portion a primary chain, called the Ox moun- 
tains, having a mean height of 1300 feet, extends in a N.£. and S.W. 
direction. The north side of the chain rises at a considerable angle, 
and terminates in a series of abrupt, rocky peaks; but the plane which 
forms the southern declivity Is much more gradual in its inclination. 
The principal passes are at Colloony, Lough Talt, and Foxford. The 
formations of which the mountains consist are mica-slate, hornblende- 
slate, and quartz-rock, 'i'heir bases are covered by a congloqierate 
which the author considers to be the representative of the old red 
sandstone 3 and on it reposes alternating strata of sandstone, and shale, 
succeeded by carboniferous limestone. On the south of the chain 
the limestone stretches towards Roscommon and Galway, joining the 
great limestone field of Ireland ; and on the N.W. it forms a plain, 
extending from Sligo to the barony of Erris, where the Nephtn group 
rises from beneath it, being the cuminencement of the primary tract 
reaching northward and wc.stward to the ocean. Immense ridges of 
water-worn pebbles occur in every portion of the district. The coast 
presents for the greater part bold, abrupt precipices, formed of gneis.s, 
mica-slate, quartz-rock, and mountain limestone 3 but in some places 
it is low, and composed of a .succe.«siun of sand-hills. 

II. In describing the forniations comprising the district, the 
author arranges them in the following descending order,—Carbo¬ 
niferous limestone with beds of oolite, calcareous shale and grit, old 
red sandstone or conglomerate, (]uartz-rock, gneiss, mica-slate, 
hornblende-slate, granite, trap-rocks, porphyry, and basalt. An 
abstract of his account of these formations is given in the Proceed¬ 
ings of the Society. 

A communication was then read from the Rev. Adam Sedgwick, 
V.l’.G.S. and Woodwardian Professor in the University of Cam¬ 
bridge, respecting certain fossil shells overlying the London clay in 
the Isle of Sheppey. 

Mr. Sedgwick, in examining a series of fossils from the Isle of 
Sheppey, lately presented to him, found several specimens differing 
from the rest, both in their specific characters and state of preser¬ 
vation. These shells were derived by Mr. Crow of Christ College, 
Cambridge, from a bed in Warder CJifl^ about feet below uic 
surface of the ground, and had lately been laid bare by a small 
land-slip. The bed in question is from 8 to 12 inches thick, and 
the part exposed is not more than 20 feet in length, though there 
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can be little doubt that it extends considerabl 3 ^ further. It rests al¬ 
most immediately on the clays» containing the well-known suite of 
pyritous fossils with which the Isle so much abounds, and its level 
above the beach is stated to be about 140 feet. The specimens be¬ 
long to the well-known English shells ,—Ostrea edulis, Cardium 
edule^ Bueanum undatum, Fusus antiauus, and 7urbo littoreus. . 

Dec. 5.—paper was read, entitled "Observations on the Re¬ 
mains of the Igi^nodon, and other fossil Reptiles, of tlie Strata of 
Hlgate Forest in Sussex," by Gideon Mantell, Esq., F.G S. R.S. 
amfUS. 

The author, having noticed the various memoirs and works which 
have appeared on the organic remains of the fossil reptiles of Sus¬ 
sex, proceeded to give a summary account of ail that was known 
upon the subject, and to add descriptions of the various interesting 
fossils which subsequent discoveries had brought to liglit. He ob- 
' ;rved that the strata of Sussex, with the exception of diluvial and 
• .rtiary deposits, were refcrriblc to two series of formations only,-— 
one, marine, including the chalk pnd green-sands ; the other, fresh¬ 
water, the Wealden : the former, containing Ashes, zoophytes, and 
marine shells; the latter, herbivorous saurians, turtles, terrestrial 
plants, and fresh-water shells. He then described tlie teeth and 
ether bones of the Crocodile, Mcgalosaurus, Plesiosaurus, Iguu- 
nodon, and Phytosaurus cylindricodon. The head, jaws, and teeth 
of the Inst aniinul were stated to have been found in the Keiiper 
of Germany, and the teeth in the Tilgate beds of Sussex. On 
the (guanodon the author offered many new anatomical details: 
lie particularly noticed,—an ungual bone, a clavicle of a most ex- 
trao‘din^ry form, and the thigh- and both leg-bones of the same 
I'mb, which exhibited enormous dimensiuiib. He then gave a state¬ 
ment of the results of a careful comparison of six different portions 
of the skeleton of the recent Iguana and the Iguanodon, and stated 
that from this investigation it appeared the length of the uniniul 
was 70 feet, the tail ibrming about two thirds of the whole. A 
new fossil reptile was then described, of which a considerable por¬ 
tion of the skeleton of the trunk had been lately discovered. Tlic 
block of stone in which the bones were imbedded was 4^ feet by 
2^ feet. It exhibited a chain of ^ cervical and 5 dorsal vertebne, 
with corresponding ribs ; and four other vertebne detached from 
the column and lying on otlier parts of the stone. The coracoids 
and omoplatcs of both sides were visible., and exhibited a structure 
so peculiar as to warrant the separation of this new rqitile from all 
recent and fossil genera. With the coracoids of a Lizard, it had 
the omoplates of a Crocodile. A still more extraordinary pecu¬ 
liarity of osteological structure was exhibited in a series of spinous 
bony apophyses, which, varying in size from 3 to 17 inches in 
length, and h'om l-| to 7 in width at the base, maintained a certain 
parallelism with the vertebral column, as if they had been placed in 
a line along the back. This circumstance, together with other 
reasons, induced the author to suggest that they might be the rc- 
rnains of a dermal fringe, with which, as in some recent species of 
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Iguana, the back of tlie animal wa.^ armed; but at the same time he 
mentioned many anatomical peculiarities, which led him to hesitate 
in determining positively that these bones had formed surfa appm* 
dages. He next entered upon a careful examination of the reasons 
why they could not be processes of the vertebrae. Many dermal 
bones, whidi served to support the large scales, were discovered by 
the author in the stone. The author proposed forming a new genus 
for this animal, tiic characters of which would depend on the pecu¬ 
liarity of the sternal apparatus and the spinous processes; and he 
suggested the name of H}’laeosaurus, or Forest-Lizard, to indicate 
its locality, the Forest of Tilgate. In the conclusion of this memoir, 
the author made some observations on the character of the district 
at the Iguanodon era. From the condition of the organic remains, 
which with the exception of the beds of shells, and the vegetable 
stems of the fossil Eguiseta Li/ellii, bore marks of transport, ho 
contended that the river which had formed the ancient delta, the 
Wealden of geologists, roust have had its source far distant from tho 
beds which it had formed; and from the state of some of the spe¬ 
cimens (and he instanced particularly that of the Hylxosaurus), he 
inferred, that the bones of the reptiles must have been brokeb and 
dislocated while covered with muscles and integuments, otherwUp 
the broken parts and the displaced bones could not have maintained 
the relative situation in regard to each other which they are now 
found to maintain. Pie concluded with an eulogium on the late 
illustrious naturalist liaron Cuvier, many of whose observations, 
from his correspondence with the author, were introduced in yrrious 
parts of the memoir. 
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SINGULAn FOG-BOW SEEN ABOVE OLD MELROSE. 

O N the evening of Monday the 12th of November between 1P and 
12" I'.M. there was seen from Gateheugh near Bemerscale, a 
very luminous fog-bow, produced by the reflexion of the moon’s rays 
from the globules of water suspended in the air, and constituting a veiy 
dense fog which extended over the whole valley of the Tweed from 
Old Melrose up to Abbotsford. Owing to the state of the moon, tlie 
colours of the bow could not be recognised. 

The bow was extremely luminous, and every part of the arch 
distinctly seen. It wils thrown like an arch over the peninsula of 
Old Melrose, and, in one position of the observers, its two extre¬ 
mities appeared singularly luminous, which arose from their happen¬ 
ing to coincide with the two branches of the river, above which the 
fog was more dense than above any part of the ground. 

A little above the south side of the bow, the Eiltlon Hills raised tiieir 
triple crown, entirely free from haze, and finely illuminated by the 
moon, like a distant island in tiie ocean of fog which had settled round 
their base. 
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Evcepting between Berne niid Thun, in an autumn morning in 
1814, we have never seen a fog>bow. It was formed, however, by 
the rays of the sun j and in so fiir as we remember, a fog-bow formed 
by the lunar rays has never been described.* * D. B. 

ON THE SENSATION PRODUCED UPON THE TQNtnUC BY 
MAGNETO-ELECTRICITY. BY MR. F. WATKINS. 

To the Editors of the Phil. Mag. and ./oajw.'o/’ Science. 

Gentlemen, 

.\mong the several electrical eftects'e.xhibited by natural, artificial, 
steel, and clectru-magnets, none are in my estimation more curious 
than that produced on sinimals. Dr. Faraday in his excellent paper 
on experimental researches in electricity, published in the Phil. Trans, 
of the piustyear, observes, in page 138,that when using an armcdloud- 
"rone of great power, belonging to Prof. Daniell, he convulsed a frog 

.werfulty, and adds with a diffidence so peculiarly his own, that 1 

aughUilso i could perceive the sensation upon the tongue, and the 
iush before the eyes.” That thi.4 eminent philosopher did observe 
the phienomeni n mi <i slight degree (at this moment) there can be no 
doubt j but as the effect was feeble, in consequence of the exciting 
aause not being sufficiently powerful, he alludes to it in the manner 
here quoted. 

Through the kinclncs« and liberality of the proprietors of the National 
Galleiy if Practical Science, Adelulcle Street, West Strand, I have 
seen and perioraicd several magneto-electric experiments with great 
success, with their superb artificial steel magnet; and as I have not 
noticed in print anywhere else than in Dr. Faraday’s paper, that the 
tongue had been electrified (if 1 may use the expression) by a mng- 
net, i si'idl briefly recount what R. vV. Fox, Esq., Mr. Saxton, and 
mysel* experienced on the 5th of June last. And should you consi¬ 
der the remarks worthy a space in your forthcoming Number, they 
are at your service. 

Two slight copper wires were .'^o disposed, that while one had an 
end connected with the ascending portion of the compound helical 
wire surrounding the armature or lifter of the large magnet, the 
other was joined to the descending portion, thus atfdrding the means 
of completing the circuit in the mouth. When the free end of one 
wire was situated underneath the tongue, and the free end of the 
other placed above that organ, and in contact,—on breaking the con¬ 
nexion between the armature and magnet, a shock was felt; and 
«hen the proce8.s was repeated several times, the .sensation was truly 
painful: Hence the original observation of Dr. Faraday was per¬ 
fectly correct. 

I remain. Gentlemen, your obedient humble Servant, 

6 Charing Cross, ISth Jan. 1833. Francis Watkins. 

OF THE COWER OF THE HOUSE SElDER TO ESCAPE FROM AN 
INSULATED SITUATION. BY J. F. PHCENIX. 

Having in the course of my reading, years ago, when a boy, met 
with an account of the powers of the common house-spider {Aranea 



Intelligence mil Miscellaneous Arlictes. 15S 

O 

% i 

domeslica) to escape from un insulated situatipTiy I felt anxious to as¬ 
certain so curious a fact. 1 therefore proceeded by experiment to 
confirm or refute it. 

Having procured a common basin, 1 placed a piece of clay at the 
bottom, into which 1 fixed a small .stick, with a round card at about 
an inch from the top; then filling it with water up to the rim, I pro¬ 
cured a spider; and placing him on the card.left him 
no chance of escape save swimming, which on my 
watching for some hours he declined, although ex¬ 
hibiting extreme activity in running up and down 
the mast, and frequently pressing his feet on the 
surface of the water. For three days Ins captivity 
endured, but on the morning of the fourth my little 
prisoner had escaped, by means of a tveb extended 
from the card to the outer edge of the basin.—The annexed .sketch will 
exhibit his prison and means of escape. .Tamks F. Phcxmx. 

Liverpool, Dec. G, 

suustancfs containlu in 

M. Pelletier in an elaboiate memoir on opium printed in the 
miles de Chimte, and which we propo.-«e to abridge in a future Num¬ 
ber, mentions the following principles as contained iii opium; vi\. 
iiarcotine, morphia, meconic acid, mcconinc. narceine, caoukheuc, 
gum, bassorine, lignin, resin, brown arid and extractive matter, fixed 
oil, and a volatile but non-olcaginous principle, which rises in distil¬ 
lation with water. 

Added to these substances M. Bebcrt atiUounce.s {Journal de 
Pharmacie, April 1832,) another peculiar principle: it is bitter, cry- 
.sta11i/.able, forms salts with acids, especially with acetic acid, will: 
which it gives crystals in the form of very white scales, and with 
sulphuric aeid white silky erystal.s;—no name is given to this snb- 
.stjuice by its discoverer. 

M. Uobiquet, it also appears, has separated a new alkali from opivni >,.1 
which he culls juivertn. Only a few details of its properties are as 
vet given {^Journ. dc Phnrm. Nov. 1832.) It differs very remarkably 
from other vegeto-alkalies in being soluble in water. It saturates 
acid.s, is insoluble in potash, and contains much azote; it is very 
poisonous, and acts very particularly on the spinal marrow. 

ANA1.Y.S1.S OF CAMPllOn AND SOME VOLATILE OILS. 

M. Dumas observes, that essential oils may be divided into-—first, 
those which are etiiirely composed of carbon and hydrogen, such us 
the oil of lemon, turpentine, and niiphtha; secondly, oxygenated oils, 
as camphor, oil of aiiKseed, and many others; thirdly, the e.H.sential oils 
which admitofa new element in their composition,us the oil of mustard^ 
which contains sulphur, and that of nlmonds, which contains azote. 

Some fine isolated crystals of camphor taken from the centre of a 
sublimed cake of that substance, yielded such pro|)OTtions pf carbonic 

Thud Series, Vol. 2. No 8. Pid. 1833. X 
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ncifl and water as by M. Dumas' calculation gave per cent, very 


nearly Carbon. 79‘L’8 

Oxygen . JO'.'Uj 

Hydrogen. 1035 


100 * 

Neglecting on this, as on other occasions, the atomic weights adopt¬ 
ed by M. Dumas, it will be seen that cutnphor is a compound of 
Ten atoms carbon 6 x 10=60 or 70 
One atom oxygen 8 or 10-.‘) 

Eight atoms hydrogen 1x3 = 8 or lU o 


76 100- 

Proust discovered the existence of camphor in oil of lavender; M. 
Dumas analysed «ome crystals of lavender camphor procured from 
the College de France : the results were perfectly simdar to those 
obtained from common camphor. 

M. Dumas considers camphor as composed of a peculiar caihuret- 
ted hydrogen (to which he gives the name of camp/iogcrj), and oxygen, 
or ten atoms carbon + eight atoms hydrogen : or 

Camphogen. 68 89*4 

One atom oxygen.... 8 1 O’(5 


76 JOO- 

The density ot the vapour of camphor was found to be 5’168, and M. 
Dumas observes that supposing it to be composed of a volume of 
camphogen = 4*7634 4-half a volume of oxygen = 0 .3.51.3, its den¬ 
sity would be 5*3147) which comes verv near To the expeiimentnl 
result. Oil of turpentine was found to bu constituted precisely of 
the same proportions of carbon and hydrogen as camphogen :—the 
density of its vapour was by experiment 4*76.5 to 4*764, which agrees 
with the analysis. 

When oil of peppermint is cooled to about 32*^, it yields prismatic 
crystals, readily separable from the fluid part. These crystals pre.s.<)cd 
between folds of blotting paper, arc colourless ; tusible at 75*^ Fnhr., 
volatile without decomposition, and again crystallize ; they are very 
slightly soluble in water, but dissolve in alcohol, lether, and oils. They 
have the smell and taste of peppermint in a great degree. By 
analysis it appeared that this camphor was composed of 77’3 carbon, 
12*6 hydrogen, and i 0' I oxygen in 1UO parts ; and it difiers from 
common camphor iii containing two more volumes of hydrogen. 

The solid portion of oil of aniseed yielded by analysis, in 100 parts, 
81*35 carbon, 8*26 hydrogen, 10*39 carbon : by adjusting these re¬ 
sults, slightly, it appears that oil of aniseed contains two volumes less 
of hydrogen than common camphor. 

M. Duma^ conceive.s that essential oils are compounds of hydrogen 
and carbon, which, by oxidizement, produce camphors • this degree 
of oxidizement, however, is not to be confounded with the higher 
degree of it which occurs when the oils are freely exposed in thin 
strata to the air, for they are then converted into resins. 
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It nppenrs frum these experiments, that 
J U carbon ] 0 hydrogen I concrete oil of peppermint. 

10 - 8 - 1 oxygen, form common camphor* 

10 - 8 — oil of turpentine. 

J 0 ■■ (i - 1 concrete oil of aniseed. 

10 - 4-naphthaline 

M. Dumas is disposed to believe that the absorption of oxygen by 
essential oils, produce.s different effects according as it occurs under 
the influence of water or when d'.y. The constitution of pure oil of 
lemons appears to be perfectly similar to that of oil of turpentine 
by M. Dumas’s analysis, and it differs very little from that of M. Th. 
do SaiLssure. M. Dumas finds najilitha to be composed of 6 atoms 
carbon+.5 hydrogen j a conclusion which also agrees nearly with 
that of M. de Saussure, the density of its vapour should therefore be 
‘2‘87U, nhich varies but slightly from that obtained by experiment. 

,/««. lie Uuiii. eide Phys. July 1832. 


l-'ORMATION OF ACETIC AGIO FROM CARBONIC OXIDE AND , 

JlVDROGEN. * 

M. Mattcuci succeeded in procuring acetic acid by passing oxide 
of carbon through water in which copper was suspended. The cop¬ 
per was prepared by passing a current of hydrogen over its oxide 
obtained by calcining acetate of copper; the oxide of carbon was pro¬ 
cured by heating a mixture of one part of w'cll calcined charcoal w'ith 
three parts of carbonate of lime in a gun-barrel; in oidcr to separate 
the small quantity of carbonic acid formed, limcjjjvas placed in a part 
of the barrel, and the gas passed over it. 

The oxide of carbon was then passed into distilled water containing 
the copper: in a short time the water became greenish, and its intensity 
of colour was increased the longer the current of the gas continued to 
pass thr jugh the water. M. Matteuci therefore concluded that the sub¬ 
stance dissolved was acetate of copper, derived from the decomposition 
of the water by the carbonic oxide and copper, the hydrogen uniting 
with the former to give acetic acid, and the oxygen' with the latter 
forming oxide. 

To verify this conclusion the solution was filtered, and a portion 
of it evaporated; to another portion a solution offerrocyanatc of potash 
was added, and an abundant red browm precipitate was obtained; 
sulphuretted hydrogen gave a black precipitate, and left an acid liquor, 
w'hich, after being heated, was combined with oxide of lead, and formed 
a soluble salt. The solution w'heii treated with iron produced a greenish 
soluble sail, which decomposed on exposure to the atmosphere, and 
deposited a reddish powder. 

The evaporated liquor gave a small quantity of a ciystallixed sub¬ 
stance of a greenish colour, which treated with sulphuric acid effer¬ 
vesced slightly, and disengaged vnjiuurs which had the propeities of 
acetic acid. 

When oxide of copper was substituted for the metal, no acetic acid 
w as formed ; but it was produced when a current of cyanogitn was 
passed into water containing copper. 

-X2 
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M. Matttiuci found also, that when acetic acid, sulphuric acid, and 
peroxide of niang;uiiesc are mixed, no formic acid is produced, as when 
some other vegetable acids aie so treated; and he considers carbonic 
oxide os a compound analogous to cyanogen, and susceptible of form¬ 
ing an acid by combining either with oxygen or with hydrogen.— 
Bibliotheqm Univ. June lH.'j2. 

DEl.VlilA AND SOLANIA. 

Moms. M. (J. Henry gives the following as the experimental analysis 
and theoictical constitution of these alkalies: 

Delphiii. Kjrpfrment. 'Vhcorif. 

Carbon.... 74’240 2G atoms 74'62 

Oxygen - l:i'N 

Hydrogen,. 8*870 38 - 8 90 

Azote__ 3'328 1 ——— .3 34 

100- 

Solania. b.xpermcnt. 

Carbon_7iV0(K) 

(l-vygcn ..12*778 
Hydrogen.. 9* 142 
A/oic'_3*080 

100* 100* 

Journal rlc JharmaciCj Dec. 1832. 

ON MECONINE. 

Meconine was discovcreii in opium, by M. Couerbe in 1830. It is 
conlair ed in opium in but small quantity. To prepare it, opium cut 
into Uiiti slices is to be treated witli cold water till it comes away 
colourless; the solution is to be iilteied and evaporated till its specific 
gravity is about I'OGO; then ammonia dduted with five or six times 
its bulk of water is to be added tdl precipitation ceases * this pre¬ 
cipitate contuims much morphia, and a little narcotine. \Vhcn this 
precipitate has perfectly subsided, it is to be washed till the water 
comes off nearly colourless: let tins precipitate thus washed be set 
aside, and add the wa.shings to the amraoriiacal liquor from which the 
precipitate was thrown down, and evaporate the mixture with a 
'v«*ntle heat till it has acquired the censistence of treacle; then set it 
ssidc for a fortnight in a cool place, and crystals will be formed. These 
I rystals are brownish^ and consist of mcconinc, raecoiiiates, and other 
subsiances. To separate the meconine they are to be boded in alcohol 
of specific gravity 0*8.37. till it ceases to dissolve, and the spirituous so- 
luT'onsbeing mixed art tube distilled to about one third; by cooling, 
crystids are obtained; and by evaporating the solution a further quan¬ 
tity is procured. These crystals are to be dissolved in water, to be 
treated with animal charcoal, again to be crystallized, then dissolved 
in boiling tether, and by spontaneous evaporation meconine is deposited. 

The properties of meconine are: that it is colourless and crystalline ; 
the form of the ci-ystal is a six-sided prism, two sides of which aiu 


100 * 

Tfieort/. 

28 atoms 7S’33 

34 - J2-32 

42 - 9*22 

I - 3*13 
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larger than the others, and it is terminated by a dihedral summit. 
Meconine is inodorous, at first tasteless, but eventually sensibly acid. 
It \h perfectly soluble in water, alcohol and ®ther> and crystallizes 
well trom any of these fluids. It i.s composed of— 

Carbon.-.. 60*247 

Oxygen . 34'997 

Hydrogen . 3*746 


DO- 

Supposing it to be composed of the annexed atoms of its elements. 


its compo.sition would be : 

9 atoms carbon.60-234 

4 -- oxygen .33'023 

9 - hydrogen . 4*742 


99-999 

When heated to 19Fuhr. meconine begins to liquefy; and at one 
degree above it is entirely fluid, perfectly colourless, and limpid.— 
Jt I'ctsiins its fluidity when cooled to 166“. At 311 “ it is converted into 
vapour, and may be distilled without losing any of its properties; and 
by cooling it becomes a mass resembling pure fat. 

At a medium temperature 265*7.6 parts of water dissolve one part 
of meconine, while it requires only 18'55 parts of boiling water to 
ilLssolvc the same quantity ; alcohol, tether, and the essential oils dis¬ 
solve it in much larger quantity. Acetate of lead produces no preci¬ 
pitate in a solution of meconine, hut the subacctate docs. The alKulies, 
pota.sh and .soda, dissolve but do not form determinate compounds 
with it; :iinmori)a whether liot or cold does not dissolve it .—Journal 
de Pharmacy, Dec. JS32. 

Thu action of sulphuric and nitric acid upon meconine, we shall 
give in a future Number.—E d. 


INQUIRY KliKPECTINtt THE USE OF CLOCKS INSTEAD OF CHRO¬ 
NOMETERS AT SEA. 

To the Tdilors of'the Phil. Mag. and Joum. of Science. 

Gentlemen, 

1 should be glad to learn from any of your readers whether any 
experiments have been made, and with what results, of using clocks 
instead of chronometers on board a ship. 

For this purpose, two things only appear necessary; first, that 
the clock should be azimuth hung, the point of suspension of the 
clock coinciding exactly with the point of suspension of the pendulum ; 
second, that the clock-case should be so loaded with an adjustiole 
weight that the centre of oscillation of the clock-case should coincide 
with the centre of oscillation of the pendulum. 

The clock had better have a main-spring instead of a weigiit. 
Possibly this reasoning may be erroneous; or the experiment may 
have been tried, and failed from unknown causes; of which 1 should 
be glad to be informed. _ _ S. S. 

Preparing for Publication. 

A Manual of Ex[)criinentul Chemistry, by Richard Phillips, 
F.R.S. L. & E. &c. 
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COMAIKAIOUATION OF THE CENXENAIIY OF THE BIRTHDAY OF 

PRIESTLEY. 

In the fourth volume of the I’liilosophical Mnj^azine and Annals 
(page 379) we announced the intention of the cultivators of Na¬ 
tural History to commeinorate by a public meeting the second cen« 
tenary of the birthday of Kay, whose extensive and accurate 
labours laid the foundation for the philosophical study of organic 
nature in this country; and in the following volume we had 
the pleasure of recording the highly satisfactory accomplishment 
of that intention. We have now equal pleasure in announcing that 
the cultivators of Chemical Science are about to coinmemorate in 
a similar manner, the centenary of the birthday of that distin¬ 
guished Philosopher of a later period, to whom—whether we re¬ 
gard the invention of the apparatus requisite Tor researches on 
aeriform fluids, the investigation of the action of those fluids upon 
each other, or the number of them actually first discovered by him, 
and his determination of their relation to the functions of animal 
and vegetable life—must ho aw'ardcd the merit of being the Founder 
of Pneumatic nr Gaseous Chemistry. The object of this notice is to 
give additional publicity to the follow'ing circular:— 

Conimemoratton of Priestley. — A hundred years having elapsed 
since the Birth of the Philosopher whose extensive and su('ccs.sfnl 
researches entitle him to be considered as the Founder of Pneumatic 
Chemistry, it has been resolved that the event shall be commemo¬ 
rated byr a Public Dinner on the ‘i5th of March; and the Committee 
appointed upon the occasion, cxpre.ss a hope that all tlio.se who 
justly appreciate the high importance of Priestley’s Discoveries, 
thi ir influence upon the jirogrcss of Science, and the honour which 
they have conferred upon his Country, will heartily cooperate with 
;hcm in carrying so desirable a plan into effect.” 

The following gentlemen have undertaken the office of Stewards: 

Avthur AHdit, Esq. F.L.S.; .John P. Atkins, Esq. E.S.A.; William 
Babington, F.ll.S.; William Thomas Brande, Esq. P'.R.S.; 

•luhn Bostock, M.D. F.R.S.; J. G. Chihlren, Esq Sec. R.S.; Rev. 
J. Corrie. F.R.S. ; J. F. Daniell, Esq. F.R.S.; Michael Faraday, 
Esq. D.C.L. F.R.S.; C. Hatchett, Esq. F.R.S.; Richard Knight, 
Esq. FG.S.; J. Ayrton Paris, M.D. FR.S.; W. H. Pepys, Esq. 
F.R.S.: Richard Phillips, Esq. F.R.S.; George Rennie, Esq. F.R.S.; 
Peter M. Roget, M.D. Sec, R.S.; John Taylor, Esq. F.R.S.; 
Richard Taylor, Esq F.L.S.; E. Tui nor, M.D. F.R.S.; together 
with other Gentlemen attached to scientific pur«tuits who have been 
invited to join them. 

It is gratifying to find in the list the names of men who are best 
qualified to estimate the value of Priestley's discoveries ; and con¬ 
sidering how much some of these arc connected w’itli physiology,— 
considering also his labours in various departments of physical 
science, j;. may be expected that the lovers of every branch of Na- 
tunil Philosophy and Natural History w'ill join the Clicmi&ts in do. 
ing honour to liis memory, and asserting for our country the in. 
dubilablc claim of being that in which were made “ the first de¬ 
cided advances in the knowledge of clastic fluids.” 
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LUNAR OCCULTATIONS FOR FEBRUAIIY. 

Occuliations t^Jixed Stars hy the Moon, visible at Grcenveich in the 
Year 1833. Computed hy Thomas Maclear, Esq.; and circu¬ 
lated hy the Astronomical Society. 

*,* The angles are rcckouedyVoni the northcrnmo^t point, and 
the vertex, totvards the right hand, round the circumference of the Moan's 
image, as exhibited in an inverting telescope. 
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Names. 
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Emersions. 
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Feb. 1 15 Gemin. 6 

17 Gemin. 7 

47 5 Caiicri 4-5 
(179) Cane, 7 

(74) lH>onis 7 
53 t liconis 6 
SjSO i^Virgin. (i 
28 Sagittarii 6 
35 »■' S.igitt. 

Mar. 3 (224) Can?.' 7 
78 Caneri. | 7 
4 34 1-con IS i fi 


799! 9 
80510 
. 10661.3 
'108015 
!i143| 2 
11284! 13 
1.551 14 
216415 
2l8li21 


m, h 
35 ; 12 
I2'i3 
2016 
21 18 
35 5 
v3816 
4017 
8|i7 
4'23 


h in I h m 

63 160 10 34113 46 I 

64 104! 11 10 I 14 22 

13 54j‘3 43'16 46 

70 110 'under the linri. 

86 46 • 3 29 I 6 .30 

74 104■ 14 40 17 35 
28 39 15 40 18 24 

70 16 28 18 48 

51 21 32 23 51 


■1098 5 261 6 41 
] 108 to ,30,11 44. 

1214 11 2612 3& 


I o ■ o 

293.334 
290'332 
320 1 

2.58, ai: 
238i2^4 
2761296 
259 i 245 
339 5 


6 32 7 46 254 '220 

11 .38 12 52 2.55 286 

12 15 13 25 291 317 


Extract Jroin the Meteorological Journal kept at Penzance by Mr. 

(tIDDY. 


ANNU.\L RESULTS. 



The rain-gauge at the groiinddev'el; the wet da/s comprehend min}’, 
showery, and misty days. 
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XXV. Remarks on Mr. Potter^s Experiment on Tntf.tjerence. 
By G. B. Airy, Esq. Professor of Astronomy and Experi¬ 
mental Philosophy in the University of Cambridge, 

To the Editors of the Philosophical Magazine and Journal. 

Gentlemen, 

T N the last Number of your Journal is a paper by Mr. Pot- 
ter upon certain phienomena of Interference, which heco i- 
siders to be Inexplicable on the theory of iindalations. 'These 
phenomena are, in fact, a confirmation of'jU^triith of that 
theory, and might have been predicted froi|ifl|[||^eorY. I 
should not therefore have troubled you llrith tn|^m|Aiiarks, if 
I did not feel that the public is much lnteres»^^ii«eing a 
distinct and correct interpretation ^ut 4ipo^i^mpkiments 
and calculations like those to which I allude1 were 
not convinced that Mr. Potter, whose laljdun^lip'an experi¬ 
mentalist I value most highly, would feel any thing-but pain 
at ray pointing out the error into which (I conceive) he has 
fallen as & theorist. 

In Mr. Potter’s experiment two pencils of light originating 
from a common source arc made to interfere by falling upon 
two plane mirrors inclined at a small angle: the two reflected 
pencils fall upon a prism whose edge is parallel td the line of 
junction of the mirrors, and the intenerence-fringes, after 
emergence, are examined by means of an eye-glass in the usual 
manner. The light being supposed homogeneous Mr. Pot¬ 
ter finds (correcUy) from ^the theory of undulations that the 
points, at which the paths of the 'pencils from the two images 
are equal, are almost exactly at the centre of the mixture 
'Third Series. Vol. 2. No. 9. Mai'ch 1833. Y 
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of the lights: he infers that the centre of the mixture of lights 
ought to be the centre of the interference-fringes; instead of 
which it appears in expcritnent that on removing the eye and 
eye-glass further and further from the prism, the interference- 
fringes deviate from the centre of the mixed light more and 
mpre towards the thick side of the prism, and finally disappear. 
And this discordance is the point now to be explained. 

Suppose now that the light is not homogeneous (the reasons 
for believing that this supposition is true will be given pre¬ 
sently) ; and suppose only that the proportion of the differences 
of the lengths of the waves, or if you please, of the lengths of 
the fits, for all colours, from tlie length corresponding to some 
particular colour, is the same as the proportion of the dif¬ 
ferences of the deviation for those colours ^produced by the 
prism of the experiment) from the deviation corresponding to 
that particular colour. This assumption is very nearly true 
if the light comprehends J^ys from no moie than one half or 
one third of the spectrum. Let us now inquire what will be 
the position of the fringes. 

Any one of the kinds of homogeneous light composing the 
incident heterogeneous light will produce a series of bright and 
dark bars, unlimited in number as far as tlic mixture of light 
from the two pencils extends, and undistiiiguislmble in quality. 
The consideration, therefore, of homogeneous light will never 
enable us to determine which is the point that the eye imme¬ 
diately turns to as the centre of the fringes. What then is the 
physical cirguypHance that determines the centre of the fringes? 

The aiuw^l'l^Very easy. For different colours the bars have 
difierent bvenaths. If then the bars of all colours coincide at 
one pare mixture of light, they will not coincide at any 

other pa^*' but ^ equal distances on both sides fi'om that 
place of coincidence they will be equally far from the state of 
coincidence. If then we can find where the bars of all colours 
coincide, that point is the centre of the fringes. 

It appears then that tlie centre of the fringes is not necessarily 
the point where the two pencils of light have described equal 
paths, but is determined by con'siderations of a perfectly dif¬ 
ferent kind. And this is the radical error into which Mr. 
Potter has fallen* The distinction is important in this and in 
other jexperiments. 

To find the centre of tlie fringes in Mr. Potter’s experi¬ 
ment, we must proceed thus;—First, we premise that the prism 
produces greater deviation for yellow rays than for red rays, 
and that the interference-bars are narrower for yellow rays 
than for red rays. Next, we allow that the centre of the mix- 
ture./i»’ each c^onr is a point which the interfering pencils 
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of that colour have reached by equal (or rather equivalent) 
paths, and therefore is the place of a bright bar for that colour. 
Lastly, as the interfering pencils tor difterenl cdours are nrade 
to deviate unequally, by the prism, the centres of the mixture, 
for different colours, will not occupy the same place: 

From the last consideration it follows at once that the 
centre of the mixture will not be the place of die centre of the 
fringes, inasmuch as similar bars of the dillerent colours are 
not united there. To find the place where they are united 
we must consider that the centre of the red mixture, being 
the least deviated, has made the smallest progress towards the 
thick side of the prism, but that its bars are the broadest: the 
centre of the yellow mixture has made the greatest progress, 
but its bars are the narrowest. A number 7t of bars can tnere^ 
fore be found such that the linear deviation of the red centre 
+ » X breadth of a red bar — linear deviation of yellow centre 
+ «x breadth of a yellow bar: (if the equality is, not exact, 
n may be chosen so that the second side is the greater, but.so 
that on putting w-+-1 for n the first side will be the greater). 
'Fhe retli red bar and the 7ith yellow bar, thus determined, will 
coincide; and their place will be the true centrQ,®f the fringes. 
It is plain that when the linear dispersion produced by the 
prism is small, that is, when the eye-glass is very near the 
prism, the centre of the fringes will not sensibly difiPei from 
the centre of tlie mixture lor any of the colours; out that 
when the linear dispersion is great, or the eye-glass fer from 
the prism, the centre of the fringes will be tafMopi the centre 
of any of the mixtures. 

Algebraically wc may express it thusif linear 

deviation of the centre of the mixture for one colour, 

r/ + 8dthat for any other colour, h the bfeadti^^^ bar for 
the standard colour, ^ + 8 ^7 that for any other colou^then the 
distances of the 7ith bars from the origin of d will he d+n 6 
and d+hd+n (h + dh) respectively; and these will be equal 

8 rf 

if 6 d-f-«8S = 0, whence n ■= — ; which makes the di- 

d b 

stance of the place of coincidence d — —st—• As S d and 8 & 

60 

Jiave difierent signs, this is greater than d; or the place of 
coincidence is removed from the origin of d in the direction 
of deviation, that is^ towards the thick side of the prism. And 

as, upon receding from the prism, 8d increases, while is 

6 b 

not altered, it follows that the place of coincidence or centre of 
the fringes advances further and further towards tlie thick side 

Y 2 
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of the prism. If $ d and E b have the some proportion for rays of 
different colours (which we have mentioned above to be very 
nearly accurate), then in a given position of the eye-glass the 
union of colours will be perfect at the place which we have 
found for the centre of the fringes; and the same place would 
be found for the centre of the fringes if a part of the colours 
were abstracted, or if the light were made more nearly ho- 
OM^neous. 

It appears then that, according to the theory of undulations, 
we ought to have precisely the phenomenon which Mr. Potter 
has observed, supposing the light heterogeneous. It appears 
also that a diminution of the heterogeneity will not alter 
the place of the centre of the fringes; its only effect being to 
make a greater number of bars visible on. both sides of the 
centre; except, indeed, the light were stricUy homogeneous, 
when the whole place of mixture of lights would be covered 
with bars, of which no ^une could be called the centre of 
fringes more than another. 

But this will xiot apply to Mr. Potter’s experiment unless 
w>^ shotv that the light used by him was heterogeneous. 
J belif^ve that any person who has tried experiiiients of this 
kind Sjx^ciendy to know what brilliancy is necessary for 
them nnd how faint is light of any reasonable degree of ho- 
mugereity, will at once allow it to be probable. But I will 
go Anther, and will assert that, on the face of t})e experiment 
Itself it is certain that the light was heterogeneous. And the 
reason is sunple and unanswerable, that if the light had been 
homogeu^Ci6f$;lhere would have been no ilistinguishable centre 
of fruigdl,%^nd however small might be the heterogeneity, 
the centf^^f fringes would occupy the same place as if* 
ihe light^^ifi'e (within certain limits) ever so heterogeneous. 
The pheeho^enon observed by Mr. Potter is therefore, as far 
as general explanation goes, completely in accordance with 
the theory of undulations. 

The principle upon which 1 have determined the place of 
the centre of the fringes, though it has been used by Sir John 
Herschel in one experiment, has never (so far as I know) been 
distinctly stated. It applies, however, in a great number of 
instances, as well in the explanation of Jthe phoenomena of 
polarization ^ interference,' as in the interference of com¬ 
mon light. The ibllowing instructive experiment (which has 
frequently been alluded to) shows very clearly to the eye the 
application of the principle; and 1 cite it the more readily, 
b^nse 1 infer from a passage in Mr. Potter’s paper that 
he may not be unwilling to try It. 1 shall describe it in the 
form in which 1 have found it easiest in practice. 
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Make a small wooden frame (like a window-frame, or 
rather like the frame of a schoolboy's slate, but smaller); 
with a saw cut through the centres of two opposite sides and 
unite them by hinges; keeping the parts in one plane, fix in 
them a clear piece of glass with putty i and when it is well 
bedded, cut it with a diamond along the line of the hinges. 
The frame will now turn well, carrying two pieces of glass 
of the same thickness almost exactly in contact^at the turning 
line. Fix one side of the frame so that the glass in it re¬ 
ceives, perpendicularly, the light which is to fall upon one of 
the mirrors, and so that the line of the hinges divides the 
pencils which fall upon the two mirrors. One pencil will then 
pass through the fixed glass and one through the moveable 
glass. Now 4f the glasses are in the same plane, the inter- 
mrence-fringes are not altered; but if, while one is perpendi¬ 
cular to its pencil, the other is inclined, the fringes imme¬ 
diately shift towards the pencil which has passed through 
the inclined glass. Thus far the experiment has often been 
described; but the part which 1 wish particularly to point 6ut 
is the following:—If, after looking with the glasses in the same 
j)lane, the observer should leave his eye-glass and change the 
position of one glass and then return to his eye-glass, he 
would find the centre of the fringes shifted, and might per¬ 
haps infer that the fringes had sliift^ bodily, and that the 
bar which was the central bar before is the central bfu^, now. 
Nothing could be less true; as he would see if by a litUe addi¬ 
tional apparatus (a striim; and a weight to.iIKt in opposition 
to the string are quite sufneient,) he inclined without 

taking his eye from the eye-glass. The frin^»^Mi^ but at 
the same time they change their character in manner 

that till they have been observed a few times is com¬ 

pletely bewildered. Supposing (for clearness'that 
the fringes shift to the right; the central whitq ‘as it travels 
becomes blue at its riglit edge and red at its left edge, and 
when it has shifted about Jbur bars, the bright white tmr is 
the from the original place of the bright white bar (I 
do not pretend to great accuracy in these numbers). This ob¬ 
servation, which is easily made without moving the eye, show? 
clearly the difiereiice between .the shifting ^ the bars and die 
shiftily of the centre of the fringes. In Mr.'PotteFs experi¬ 
ment, while (upon withdrawing the eye and eye-glass from 
the prism) the centi'e of the fringes shifts, the bars memselves 
(according to theory) remain nearly stationary; but it would 
not be easy to preserve that steadiness of eye which is neces- 
•sary for these observations. 

The other fact which Mr. Potter mentions,—namely, that 
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the fringes become narrower as the prism is turned so as to 
increase much the angle of emergence,—is a direct consequence 
of the theory of undiiJntions. In fact, the light after emergence 
comes from two virtual images more widely separated than 
the first images; and the breadth of the fringes Is, ceeterispa¬ 
ribus, inversely as the distance of the radiant images. 

1 have now made the remarks which I proposed to make 
upon Mr. Potter's experiment. 1 cannot, however, conclude 
without noticing an incidental expression, “ the unfortunate 
half undulation which has continually to be asked fur by those 
who adopt the undulatory theory of light." And this I do, 
partly because I have heard an objection something like Mr. 
Potter’s, and partly becatese from Mr. Potter's ^ray of stating 
it, 1 conclude that he must liave derived it from some very 
imperlect or erroneous statement. I know bfno case in which 
** half an undulation has to be asked for." 

It happens sometimes ^unfortunately for a theory, that the 
words of its oi iginal proposer, which were necessary when the 
theory was new, arc retained when they are not only unneces¬ 
sary, but mischievous. The propositions which in the 
early stages of a theory are necessary to point out the distinc¬ 
tions of difterent cases, add in no small degree to its obscurity 
when it is so far advanced that every case can be included 
in <me general process. This has happened in regard to the 
propositions to which, I suppose, Mr. Potter alludes here. 

The change of half an undulation is, in fact, a change of 
sign of the vibrations of which tlie undulation consists. The 
only thing to. be explained then is a change of sign; and the 
only cases itt which it occurs (so far as 1 know) are, certain 
cases of the^^erference of polarized light; and the interfe¬ 
rence of ligM forming Newton’s rings. Perhaps lean best 
explain the* apparent difficulty by referring to simple geome¬ 
trical cases. * 

In describing to a student the relation between the versed 
sine and cosine, w'e might say, ** the versed sine is formed by 
subtracting the cosine from the radius wlicn the arc is less 
than a qu^rarit, atul by adding when it is greater than a 
quadrant." These arc to liim two distinct cases; but the ac¬ 
complished mathematician considers thdm as one, connected 
by the theo^ of the change df sign. Thtis it is with the in¬ 
terference of polarized light: in cer'^in cases two resolved vi¬ 
brations are added; on approaching a certain limit one of 
them disappears; on passing that limit it reappears, but in 
such a Way that it must be subtracted from the other. But 
all these changes take place with as great regularity as the 
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ciinnges in the rule for forming the versed sine from the co¬ 
sine, and in fact follow exactly the same law. 

In explaining to a young student in meclmnics. the motion 
of elastic balls when one has impinged on another which was 
nt rest, we might perhaps make two separate cases distin¬ 
guished by the circumstances of the impinging ball being the 
greater, or the impinging ball being the ^smallbr; and we 
should point out, that in the former case the motion of the 
impinging ball after impact was in the same dfrection as be¬ 
fore ; while in the latter case the motion after impact was in 
the direction opposite to its first motion. A tnorc^ advanced 
student would perceive that both were included in tlic general 

formula Thus it is with the reflexion of l%ht from 

the inner or outeiMst)rface of glass ; the mechanical conditions ^ 
appear to be; precisely similar to those which 1 have mentioned, 
and the llieoretical result is similar; namely, that whereas in 
one case we are bound to suppose the remaining motion 
(which produces the reflected ray) to retain the same direc¬ 
tion as before, in the other case we are etpially bound* to sup¬ 
pose that the remaining motion has a direction, opposite ,tp 
that which it had before. I lay smaller §lress upon th.is part 
of the theory tluui upon the other, because 1 consider the me¬ 
chanical part of the theory of undulations generally; as Jess 
complete than the geometrical part: but what I ,have' 5 )t;^ted 
shows clearly that there is nothing arbitrary in this^cb^ange oC 
sign ; but that it is abst^tely recjuired by theory as far as 
theory goes. I may .add, that iu making a complete mathe-^ 
nmtical investigation in any part of the theory of ^ndulatiorls, 
—for the explanation, for instance, of the m^^complicated' 
phumomena of polarization,—tlie “ demand o^^f ati undu¬ 
lation, ” which has made so strong an impreji| 0 ]p ^ on Mr. 
Potter, never occurs, ' ^ 

I rejoice that Mr. Potter has seriously undertaken to com¬ 
pare his experiments with tlie mathematical results derived 
from the theory of undulations. I hope (for jthe sake of the 
science) that he will continue his experiments; and'I hope 
(more particularly for his oiyn convictii>nj that he will con¬ 
tinue the corresponding naathejE^^ic^j' investigations. If the 
comparison between them be continued in the same philoso¬ 
phical spirit as that which marks his last paper, 1 can with 
confidence predict one result:—Mr.Potter will very soon be¬ 
come an undulationist. 

1 am. Gentlemen, 3 ’our obedieht Servant, 
Observatory, Cambridge, Feb. 3, 1833, ^ ^ G.B.AIRV. 
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XXVI, Ohservaliom on the Action Light upon the Retinag 
9ith ctn ’Examination of the Phtenamena described hy^ Mr* 
Smith ff FoQkabers. Sir tiAvio Bbi^wsteS} 

P»RJS» 

¥N calling the attention of philosophers to this curious and 
^ important class of phaenomena, 1 presume dial the reader 
has perused my Observations on Mr. Smitli’s experiment 
and the ingenious paper wliieh has been since published by' 
that gentlemanfy but which was writtm before the publication 
of my paper. 

' Mr. Smith has descried so minutely the mode of perform¬ 
ing his beautiful oxperiiffent, and has stated tho general ph^ 
iiumenon so cMstinaly» that it may be 4f|!jSSt:ient to obseil|e 
that when a caiulle is held near the Hgfata^'So as to be seeh 
by it| but not the eye^ and when both ^^s look at a 
nhrronr Stripe of^white pe|)er so as to see it double, the image 
oT the paper seen by the right, or excited eye, will be gieen, 

. and that seen by the or eye protected frOm die candle¬ 
light, will appear reddish, 

* jMr« Smith has concluded from at series of ingenious obser¬ 
vations, that the light applied to the right eye actually in- 
Mueiices the vision of the left eye in virtue of an action the 
braih; t^pt the acea and led colours are complementary to 
oifceanotl^r; and that the green colour is owmg to a dimi- 
(lisbed S^nibility of the rtght eye to light, and the ted 
colour to an equally increased sensibility <u the Ift eye to 
jreen light |^rom these resnlts he has deuced the existence 
• of two ** ^ctions hitherto unknown,” which are excited in 
the brain ** indistinctness of visioi!,*’ and the Object of 
which functimis is to ** remove more or less the exciting cause, 
and produce distinct vision.”—** 1 forbear,” says Mr. Smith, 
from making any observations on die singular nature of the 
cerebralfunctions dius detected, or on the perhaps still more 
singular nature of thaw excitk^causes, thinking it due to truth, 
ia a ca^e that appears to involve principles entirely new, to 
.fait the observations of competent inquirers, with whom it 
*emains to confirm or refut^^ by tib impartial scrutiny, the 
ie»ults which 1 have obtaiped*” i . 

Having had occasion to pay Considerable attention to this 
class of pTisenomena, and having, in the papei already referred 
to, arrived at a result opposite tp that obtained by Mr. Smith, 

I feel it incumbent! upon me to undertake the scrutiny which 

* See this Magazioe, vol. i, p. 171. 


t Ibid. pp. 949 and 343. 
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Mr. Smith, in the true spirit of pliilosof)hy, ijivites, ami 1 hope 
1 shall do it with the impartiality which truth requires. 

• Ih performing t^e' fuiiclameulm experiment' in candle-light, 
I'^tid tiiat the culdiir of thq. paper seen by the excited eye' 
varies with the distance of the image from the excited part of ‘ 
the retina. When the" image of the paper is at the fiirthost 
possible distance from the liimiimus or exciting image, the 
colour is yellowish, h^QQVsxmg^greenhh yeUdw^ green^ blue^ dirty 
*purple^ and finally disappearing ns rliC image approaches to 
the pqiqt of maximum excimtion.—The cause of these changes 
is obvious: the part of the retina least excited, because furthest 
reiRoved from the exciting cause, becomes inseh^ible to the 
fed Taya; neartr the point of excita^oh it becomes insensible 
mthe orange al^ nearer stillio \\\c yellow^ nearer still to the 
^een, and so dos^ to that’ point if is insensible lo*all 

light what^er. Hence we have the prspei* yelltm^h, 6r 
a mixture of all the rays except red; next greemV/^e//oa>, or 
a mixture of all the ravs except red and orangej "kic^t green, 
and so on with the other colours. ' . . 

Let us now attend to the red ihiagC in the uuexf:ifhd ey«. 
This red image does not change Jts colour, while the ofher 
image is passing from up Vo'dark purple; whiclfk ought 

to do if the colours were complementary ^ nor ddes tliq red 
change its intensity as it ought to do if the sensibility'j^lhe 
one eye to ned light was increased in the same as 

the sensibility of the other eye to that liglit is dimmlmibd;.' 

But even the red colour of tlic unexcited eye is v#ry Unde¬ 
cided. If when we see it brightest we quickly^ S^t the • 
cited eye, its redness becomes instantly much les^fupfded, and 
in like manner if we shut the unexcited eye, of 

the other image is much les.s brilliant. This ^nrfinution of 
tint does not arise in the first case from the eye being shgt to 
the exciting light, for the colours do not disappear witli such 
rapidity; and in the second case the exciting light still acts. 
The true Cause of the diminution of tint in both cases is the 
want of contrast, in virtue of which the gf-een image becomes 
greener iu the presence of the red oiu, and the red image 
redder in the presence of the green one. 

In the paper already referred "to (see this Journal, vot i. 
p. 172.), I have stated that red light predominates in candle¬ 
light; and 1 have found that in d spectrum from a candle the 
intensity of the blue rays is much leks, and tliut of the red 
rays much greater,than in the solar spectrum.- Hence as this 
red tinge is increased by contrast with the green image, we 
obtain a more simple explanation of the apparent af>ction of 
the left eye, than by resorting to an action of the jrain. 

Third Series. Vol. 2. No. 9. March 1833.- Z 
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Mr. Smith has remarked (page251» Kxp. l.)« that the 
same phtenomena occur, and are even more vivid, if one of 
the eyes is exposed to the rays of the sun either direct or re¬ 
flected.” According to my observations, however, the plue- 
nomena are (|^Liite changed in the latter case. The green image 
becomes a bright blue, and the image*almost colourless 

or tuhite. The colours are therefore not complementary, and 
there is not even the appearance of an influence upon the 
unexcited eye, whatever tinge there may be of redness in the 
one image being merely the eflect of contrast. 

This result enabled me to make a very decisive experiment. 
I took two slips of paper, and having illuminated the one with 
day-light, and the other with candle-light, 1 excited the right 
eve with the light of a candlb, and doubled Ae images. Thi) 
sfip illuminated with day-light gave one^image blue and the 
other white ; while the slip illuminated with candle-light gave 
one image green and the other reddish. Now, in this experi¬ 
ment the exciting cause was the same, and yet the colours were 
different,—obviously proving that the colours depend upon the 
nature of the light which falls upon the slip of paper,—that 
t'^'ey are not complementary, and that when pure white light 

used the unexcited eye sees the paper colourless. 

These results may be confirmed by examining the red image 
when the green image has become a dark jnirple by bringing 
it duiOito the excited spot. In this case the redness instead 
of beingifftereased is greatly diminished, and the slip appears 
yellowish or cream-coloured, 'rhis arises from the want of 
contrast, the green colour whicJi heightened the red having 
almost wholly disappeared. 

1 now took two candles of equal brightness, and having 
placed them at the distance of about four inches from each 
other, and about tw'o inches from the eyes, 1 held a slip of 
paper between them, and having doubled it by looking at a 
more distant object, I found that both images were yellowish 
gi’een, not only when thus seen separately, but also when 
combined into one. Now if the colours were complementary, 
and if there was a balance of increased and diminished sensi¬ 
bility, the ima^e must have been white. 

Before quitting this pan of the subject 1 mav mention the 
rurious fact, that when the eyelid of the exciteef eye is closed 
cc.npletely, and the eyebrow kept raised, before the exciting 
light is applied to it, then when the light is applied, there will 
be only one slip of paper seen, as there is only one eye open; 
and the colour of this slip is certainly white as usual: but the 
moment we open the right eye, withdrawing the exciting light 
at the same time^ the slip seen by the nemy opened eye is a 
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bright greeHf (though the light pasited only through the eye¬ 
lid,) and fully as gree?i as if the eye had been open;—and 
what is interesting, the other white slip instantly becomes 
reddishf which nc^ can only happen from contrast. 

I have mentioned in a former paper (vol. i. p. 172.), that 
a stick of red sealing-wax seen by a highly-excited part of 
the excited eye was of a dark liver colour; while to the other 
eye its colour was brilliantly red. By substituting the follow¬ 
ing coloured fluids in place of the sli[) of paper, and illumi¬ 
nating them by transmitted light, I observed them to change 
their tints, as shown in the following table.—The experiments 
were made in candle-light. 


Coloui. 

Grceniiili blue. 
Yellow. 


I^rate of copper* 

Carbazotic acwlf. - 
Sufpho-cyanate of \ 

iron.j 

Meconate of iron ... 

Oxalate of clin*- 1 
iniuni and potash 
Hichi'cmate of pot-”| 
tish and arscnions > Green. 

acid.J 

Chloride of cobalt.. 

Aunnoniurct of cop- T 

per ./ 

Nitrate of nickel. 

Muriate of copper .. Whitish grem 

Purple glass .Purple. 

Green glass.Green. 


Orange red. 
Ditto. 

’r Port-wine red. 


Pdlc red. 

Hiiie. 

Green. 


VolOHt to the 
t-mU d Kyc. 

Deep blue. 
Green yellow. 

Colour to the 
uaeecUed SycA 

Pale bluish white. 
Orange yellow. 

Yellowish red. 

More orange red. 

Ditto. 

Ditto. 

Pink red. 

Ued. 

Liright green. 

Yellowish green 

Paler red. 

Brighter red. 

Indigo. 

Blue. , i . 

Ifright greeri- 
itright green. 
r*itik red. 
Bright green. 

Yellowish .giiiBji, 
Wlikishyi^W. 
Brick 

Yellowish green. 


In all tho^e experiments, where the effect is well marked, the 
image in the unexcited eye receives as it were an addition of 
die less refrangible rays, ^vlule the other image loses, a portion 
of the same ru}s,—results which are entirely accordant with 
our previous observations. 

Mr. Smith next proceeds to u very delicate and somewhat 
speculative task, into which wc are not much disposed to fol¬ 
low him; namely, to ascertain the causes which excite ti}e eve 
to see tlie slip of paper green and redf and the purposes for 
which these causes arc called into action. He conceives ti||ie 
exciting causes to be the indistinct vision, and the heteroge¬ 
neous or xehite colour of the exciting light; that is, if the e>- 
citing light is homogeneous, and seen distinctly, the comple¬ 
mentary red and green colours are no longer visible. 

Mr. Smith’s experiment. No. 8, p. S t*, is destined, to prove 
that wlien the exciting light is seen distinctly, the images of 

I 

Till*, solution gave a spectrum in'wbich'thcre were no red or orange rays, 
t No blue in its spcctniiii. 

Z 2 
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the slip of paper arc colourless. A bright light is held as 
near the e^e as possible, so as to be seen u ith perfect distinct¬ 
ness, and a slip of paper illuminated b}^ a candle held above 
the head is placed between the exciting light and the eye, and 
so near the latter as to be seen double. In this experiment, 
which he has repeated often with the utmost care, the images 
of the slip of paper arc perfectly colourless, the one seen by 
the exposed eye being only u little darker than the other. 
“ Jn performing this experiment,” says Mr. Smith, great 
ctttUion is reejuired that the exposed eye be adapted correctly 
to the distinct vision of the flame; for by much observa¬ 
tion I have found that a small ei'ror in this respect, such as 
occurs when the eye becomes dazzled, is sufficient to exdte 
those changes in the sensibility to red light which have been 
proved to be the causes of the green and’ red appearances of 
the white paper.” 

Now, supposing this experiment and its result to be exactly 
described by Mr. Smith, four observations present themselves 
to us. 

1. As the exciting bright light must have been about live or 
six inches from the eye, and was, I presume, that of an Argand 
h.mp or large candle, it must have subtended an angle of 8° or 
10°, so that a great part of the exciting light must have been 
seen indistinctly, as the eye sees only with perfect distinctness 
a sni||^.point in the axis of the eye. In order, too, to see this 
large'fight with perfect distinctness, Mr. ISmith must have 
fixed his eye upon the margin of it, so that the other margin 
cf the flame must have been exciting the eye by indistinct vi¬ 
sion, at the distance of 8° or 10^ from the axis of the eye. 

2. If the exciting light were a small and highly luminous 
object, so that the whole of its margin could be seen pretty 
distinctly, then its image would fall upon thcjbi'amen centrale 
in the retina, where there is no nervous matter to be excited. 

3. When Uic exciting light, whether large or small, does fall 
in p distinct image upon tiie retina round iha foramen centrale, 
it acts upon the part of the retina, wliich being continually 
exposed to the action of light, is less easily exciletl, and a part 
tqp which can be proved by direct experiment to be les£ sen¬ 
sible to calorific impressions. Hence we have a distinct reason 
»hy an exciting light falling on the central part of the retina 
does not produce the same insensibility to red light which is 
produced by the same light acting upon a less used portion 
of the same membrane. 

4. To these reasons we may add a fourth; namely, that the 
light in this experiment is necessarily much fainter from its 
betug held at a greater distance; though this may be balanced 
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by an increase of intensity. If at the side of the eye vre hold 
the light within ttao inches of the retina, and in the front of it 
within six inches, then the degrees of illumination are as 4> to 
36; so that a light nine times greater should be used in front 
of the eye to produce, ctetcris paribus^ the same effect. 

In repeating Mr. Smith’s experiment No. 8, I do not find 
that the two images are colourless. The green of the one is 
comparatively faint, but the yellowish red colour of the other 
is distinctly visible, though it also is less decided than before, 
owing to the causes which I have explained above. In order, 
however, to prove that this diminution of effect is not owing 
to the distinctness of vision, let the experiment be made ex¬ 
actly as described by Mr. Smith, and let the eyes be adjusted 
to vision more remote than the exciting light, every thing else 
remaining the same; the tints of the two slips 'will remain un* 
changed} whereas, according to Mr. Smith, the slips ought in¬ 
stantly to appear red and greetif as in the original experiment. 

Mr. Smith next proceeds to show in his 9th experimept, 
that homogeneous coloured light will not excite the cy^ to see 
the red and green colours in question; and that in this case 
the image in the unexcited eye is white instead of red; whil*? 
that in the excited eye has a colour complementary to the ex¬ 
citing light. This result is exactly conformable to what might 
have been expected, the phaF'iiomena exhibited by the imccited 
eye being those of accidental colours. I have found, fap W^ er, 
that tlic image seen by the unexcited eye is not alway^^hite. 
When the homogeneous light is red, the colour of the image 
seen by the unexcited eye is fully as red as it is when the exci¬ 
ting light is white. The reason of this is, that as the comple¬ 
mentary colour of the homogeneous fed is greefi, tlie natural 
reddish colour of candle-light is heightened by contrast. 
When other homogeneous colours are used as exciting lights, 
the colour of the image in the unexcited eye varies as might 
be expected, but is always less decided than in the case of red 
light. It is proper here to observe, that Mr. experi¬ 

ments were made with coloured papers i but such colours are 
surely far from homogeneous, and therefore it'is not safe to 
deduce inferences respecting a peculiar action of homogeneous 
light from experiments in which homogeneous light was not 
employed. Mr. Smith, indeed, mentions that he used 
yellow flame of the monochromatic lamp; but even if he suc¬ 
ceeded in cutting olF the red and blue rays with which that 
flame is generally accompanied,—it is a colour of so peculiar 
a character, and of so little brilliancy, that no satisfactory 
result could be obtained with it. 

'llicse observations lead lo practical results of some utility. 
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When the eyes are exposed to strong lights, objects cannot be 
seen of their true colours, and even lights of ordinary intensity 
produce a decided deterioration in the tints of a fine pic¬ 
ture. Hence it is that we see paintings ,to most advantage 
when we view them through two blackened tubes held close 
to the eye. By tliis means the colours are not only more bril¬ 
liant, but faint lights are brought out which would otherwise 
have been overpowered by the action of lateral light upon the 
retina. If we turn a picture upside-down, and look at it with 
the head inverted, a similar effect is produced, because the 
image is received upon a part of the retina which is not so 
frequently used; and it is for the same reason that the colours 
of the sky and of the landscape near the horizon are so beau¬ 
tifully seen by looking at them either between the legs, or be¬ 
neath the arm with the head inverted. ' '' 

It is well known that the human complexion is seen to 
greater advantage in candle- than in day-light, unless the com¬ 
plexions are very ruddy. This arises from there being so 
much more red in candle- than in day-light. There are cer¬ 
tain states, indeed, of the atmosphere, when dark blue clouds 
prevail, in which the ordinary complexion appears to great 
disadvantage; and persons in variable health are often de¬ 
scribed as looking ill, when the change arises from the prevail¬ 
ing colour of the clouds. 

gas-lights were first introduced, it was a common 
coml^tit among those who frequented the theatre, that they 
'njured the 'personal appearance of the audience. This bad 
quality made them so unpopular, that a red colour was com¬ 
municated to the light by inclosing it in a reddish-coloured 
glass. The efiect, however, arose from the great (juantily of 
fight which was used, and from its influence upon the retina; 
and if the same intensity of light had been obtained citlier 
from oil or from candles, the same effect would have been 
produced. Our eyes are now so much accustomed to the use 
of strong lights, that the retina is not so easily rendered in¬ 
sensible to the red rays, and the blue colour of the light is no 
loDgei complained of. It is, Ihowever, still observed, by those 
who have been for the first time exposed to gas illumination,— 
and the eyes of such person.s must therefore serve an appren¬ 
ticeship before they learn to see objects in their true colours.^ 
The blue colour of gas-ligbt. was ascribed to the bad¬ 
ness of the gas; and the apparent removal of this injurious 
quality has oeen attributed to its increased purity, and to 
improved methods of burning it: but the truth is, that bad 
gas, or an imperfect combustion of good gas, produces a 
much redder light than good gas burnt in the best manner. 
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The smoke which is produced in the former cases invariably 
reddens the flame, and its perfect removal causes the gas to 
approximate to the light of the sun, which u always bluer than 
that of the whitest flames from wax, ojl, or tallow. 

There is a very pretty experiment illustrative of some of 
the preceding observations, which is easily made. Place two 
candles at the distance of three or four feet from the eye, and 
about one foot from each other, and having closed one eye, 
fix the other intently upon either of the candles, as if it 
were examining with attention some point of the wick. The 
other candle will be seen by indirect vision, and after a little 
time it becomes much brighter and bluer than the first, in. 
consequence of the part of the retina on which its light falls 
being more susceptible than the more frequently used portion 
in the axis of the eye, upon which the light of the second is 
incident. The higher degree of excitation of the retina pro¬ 
duced by the candle seen indirectly, renders that portion of 
the membrane less sensible to the red rays ; and if the excita¬ 
tion is continued, the image will become actually blue, and^ill 
be surrounded with a halo of j/cf/ow nebulous light. The blue 
image, indeed, will sometimes disappear, and leave notlring in 
its place but a nebulous halo. 

. Allerly. Jarj. 

- - — - -- - — - — .*■ 

XXVII. On the Law of the Diffusion of Gases. By 

Esq. M.A. J/.R.S. Ed. Professorof Chemistry in 
the Andersonian Unijei sity, Glasgmo*. 

TT is the object of this paper to establish with numerical 
exactness the following law of the diffusion of gases: 

The difliision or spontaneous intermixture of two gases 
in contact, is effected by an interchange in position of inde¬ 
finitely minute volumes of ihe gases, which volumes are not 
necessarily of equal magnitude, being, in the case of each gas, 
inversely j)roportional to the square root of the density of that 
gas.” 

■ These replacing volumes of the gases may be named eywt- 
valent volumes of diffusion^ and are as follow’s: Air, 1; Hy¬ 
drogen, 3’794>7; Cavburetted hydrogen, 1*3414; Wnter-va- 
pbur, 1*2649; Nitrogen, 1*0140; Oxygen,*0*9487; Carbonic 
acid, 0^81)91,; Chlorine, 0*6325, &c.; numbers which are in¬ 
versely proportional to the square roots of the densities of 

* Read before the Royal Society of Edinburgh, Deoember 19,1831; an^ 
now reprinted from the Ediiib. Phil. Tram., with an Appendix,—Com¬ 
municated by the Author. 
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these gases, being the reciprocals of the square roots of the 
densities, the density of air being assumed as unity. 

If the two gases are separated at the outset by a screen 
having apertures of insensible magnitude, the interchange of 
** equivalent volumes of'diffusion ” takes place through these 
apertures, being effected by a force of the highest intensity; 
and if the gases are of unequal density, there is a consequent 
accumulation on the side of the heavy gas, and loss on the 
side of the light gas. In the case of uir, for instance, on the 
one side of the screen, and hydrogen gas on the other, a pro¬ 
cess of exchanging 1 measure of air for S'7947 measures of 
hydrogen, througli the apertures, is commenced, and continues 
till the gases on both sides of the screen are in a state of uni¬ 
form mixture. Experiments on this principle can be made 
with ease and precision, as will appear in the sequel, and af¬ 
ford an elegant demonstration of the law. 

There is a singular observation of Doebereiner, which che¬ 
mists seem to have neglected as wholly inexplicable, on the 
escape of hydrogen gas by a fissure or crack in glass-receivers, 
which belongs to this subject, and from which 1 set out in the 
inquiry. Having occasion, while engaged in his researches on 
spongy platinum, to collect large quantities of hydrogen gas, 
he accidentally made use of a jar iraich had a slight crack o^ 
fissure.in it. He was surprised to find that the water of the 
pne^atic trough rose into this jar one and a half inches in 
tweiw iiours, and that, after twenty-four liours, the height of 
the water was two inches two-tiiirds above the level of the 
water-trough. During the experiment neither the height of 
the barometer, nor the temperature of the place, hud sensibly 
altered. 

In other experiments, he substituted glass vessels of very 
di&rent forms, tubes, bell-jars, flasks, all of which had fissures. 
In every one of Uiesc vessels, filled w'ith hydrogen, the water 
rose, after some hours, to a certaiir height. On covering one 
of these vessels, containing hydrogen, by a receiver—or on 
filling the vessel with atmospheric air, oxygen or azote, in¬ 
stead of hydrogen—be never observed a change in the^ri- 
..’U 7 volume of ibe gas. He thinks it probable that the phse- 
nomcnon is due to the capillary action of the fissure,, and that 
the hydrogen only is attracted by the fissures, and escapes 
through them on ^account of the extreme smallness of its 
atoms*. 

This explanation is rendered improbable by the circum¬ 
stance, that hydrogen, of all the gases, was condensed and ‘ 

* Sur F Action eaftillaire dec Fusures^ J^c. Annates de Chimie et de Phy- 
nquCt tom. xxiv. pp. 332—334. 1823. 
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absorbed with greatest difficulty, and in smallest quantity, by 
charcoal and the other porous substances, tried by Saussure. 
And we have no reason to suppose tliat the particles nf hy- 
dro^n are smaller than those of the other gases. 

On repeating Docbereincr’s experiment; and varying the 
circumstances, it appeared that hydrogen never escapes out¬ 
wards by the fissure, without a certain proportion of air re¬ 
turning inwards. In the experiment, however, as originally 
peribrrned,' it is evident, that, iis soon as the water rises in the 
jar above its outer level, air will begin to be forced into the 
jar mechanically through the fissure, by the pressure of the 
atmo^here, independently of what we shall suppose enters 
by diffusion. But if we press down the jar of hydrogen to a 
certain depth in the water-trough, so that the level of the 
water without is kept constantly liighcr than the level of the 
water within the jar, then, on the contrary, u portion of 
the hydrogen will be forced out mechanically, by tlic pressure 
to which me gas is subject. In the Inst circumstances, liow-s 
ever, no air can ont^*r by the fissure, and mix with the hydro¬ 
gen, except by diftasion, or iu exchange for liydrogen. Now, 
in a great number of experiments of this kind, the ai<' which 
entered by diffusion amounted to between one fifth and one 
fourth of the hydrogen, which left the receiver at the same 
time. But when the circumstances were reversed, and^w|be 
column of water allowed to rise in the jar above the 
the water-trough, the quantity of air which entered by difib»on 
was increased by a portion which entered mechanically} and 
varied from a third lo a fourth part of the hydrogen, which 
escaped at the same time. 'I'he results, therefore, osciliate, 
as they should do, about our theoretical number. One volume 
air should replace' 3‘79'i7 volumes hydrogen; or the whole 
hydrogen, on escaping from the jar, should be replaced by 
little more than one fourth of its bulk of air, and a veiyr great 
contraction ensue. 

But it is unnecessary to detail experiments made with the 
jar wlfh the fissure, as with every precaution they were not 
precise, although at all times compatible with, and indeed illus¬ 
trative of, tlie law. Thus a sensible contraction always tO' I 
place in the. bulk of the gaseous contents of the jar when filled 
with carburetted hydrogen of marshes, or with coal-gas, which, 
like hydrogen, are lighter than air, and ought therefore to be 
replaced by less than equal volumes of air. With olefiant 
gas and carbonic oxide, which approach closely to the f!en- 
sity of air, no contraction was perceptible, not attributable'to 
other causes, although the gases as usual wholly escaped. In 
the case of carbonic acid, which is heavier than air, a slight. 

Third Series. Vol. 2. No. 9. March 1833. 2 A 
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but positive, expansion appeared to take place, the experiment 
being performed over mercury. 

But the same fissure or opening never allows the process of 
diffusion to go on with the same degree of rapidity in two 
successive experiments, principally, 1 believe, from its size 
changing with variations in its condition in regard to humidity. 
The fissures appear to be extremely minute, for we cannot 
cause either air or the gas employed to flow through them me¬ 
chanically, at the same rate as it passes by the agency of dif¬ 
fusion, without the application of considerable ])ressure. Arti¬ 
ficial chinks such as that obtained by pressing together ground 
glass-plates, or in phials fitted with accurately ground glass- 
stoppers, allow gas to pass through under the slightest pres¬ 
sure, and do not answer for the experiment. 

The eflects were made much more stiiking, in some respects, 
by the discovery that Wedgewood stoneware tubes, such as are 
used in furnace cxperinmiits, admit, from their porous struc¬ 
ture, of being substituted, instead of jars with fissures. When 
shut at one end, as they are sometimes made, they may be 
managed like other cylindrical gas-reccivers. Those which 
are unglazed are most^ suitable; but do not answer the pur¬ 
pose, if either very dry or too damp, being permeable by a 
gas under the slightest pressure ill. the one case, and peifectly 
ail^tight in the other*. The following experiment illustrates 
tim'ibrce and rapidity with which diffusion proceeds. A 
stoneware cylinder was entirely filled with hydrogen gas over 
water, and transfei-red to the mercurial trough: in forty mi¬ 
nutes the mercury rose to a height of 2| inches in the receiver 
above the level pf the mercury in the trough; half of the hy¬ 
drogen had escaped, and had been replaced by about a third 
of its volume of air. 

But these modes were ::uperseded by the use of Paris- 
ploster as the porous interniediuni. 

A simple instrument, which I shall call a Diffusion-tube, 
was constructed as follows. A glass-tube open at both ends 
was selected, half an inch in diameter, and from six to four¬ 
teen inches in lengtli. A cylinder of wood, somewhat less in 
diameter, was introduced into the tube, so as to occupy t|ie 
whole of it, with the exception of about one-fifth of an inch 
at one extremity, which space was filled w'ilh a paste of Puris- 
plaster of the usual consistence for castes, in the course of a 
rew minutes the plaster set, and, withdrawing the wooden cy- 

* Various ruct<i demonstrative of the pcrnicnbiiity to j'ascoiis matter of 
substunces of this description, hud previously I)ecn recorded by Mr.Karnday, 
in his Dakcrian f.iectureon the Manufacture of Glass for Optical Purposes. 
Phil. Trans. 183U o.36 .—'Edit. 
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lincler, the tube formed a receiver closed with an immoveable 
plu^ of stucco. The less water employed in slaking’ the 
Paris-plaster, the more dense is the plug, and the more suit¬ 
able for the purpose. In the wet state the plug is air-tight; 
if was therefore dried, either by exposure to the air for a day, 
or by placing the instrument in a temperature of 200° Fahr. 
for a few hours; and thereafter was permeable by gases, even 
in the most humid atmosphere, if not positively wetted. The 
tube was finally graduated by means of hiercury into hun¬ 
dredths of a cubic inch, and the notation, as is usual with gas- 
receivers, counted from the top. 

When such a diflusion-ttibc, six inches in length, was filled 
with hydrogel^ over mercury, the dilfusion, or exchange of air 
for hydrogen, instantly commenced, through the minute pores 
of tlic stucco, and proceeded with so much force and rapidity', 
that within three minutes the mercury attained a height in 
the receiver of upwards of two inches above its level in tlie 
trough. Within twenty minutes the whole of the hydrogen 
hail escaped. 

In conducting such experiments over water, it was neces¬ 
sary to avoid wetting the plug. With this 
view, before filling the dilfusion-tube with 
hydrogen, the air was withdrawn by placing 
the tube upon the short limb of an empty 
syphon (see figure), which did not reach, but 
came within half an inch of the plug, and 
then sinking the instrument in the water- 
trough, so that the air escaped by the syphon 
with the exception of a small measure, which 
was noted. The dilfusion-tube was then 
filled up, either entirely, or to a certain ex¬ 
tent, with the gas to be diffused. 

The ascent of the water in the tube, when 
hydrogen is diffused, forms a striking experiment. In a dif¬ 
fusion-tube fourteen inches long, the water rises six or eight 
inches in as many minutes. The column of water attains in 
a short time its maximum height, at whicli, however, it is 
never long sustained; for as in Deebereiner’s experiment, ailr 
is all along entering mechanically through the porous plug in 
such circumstances, from the pressure of the atmosphere; and 
after the diffusion is over, the water subsides, in the course of 
several hours, to the general level. In experiments made witli 
the purpose of determining the proportion between the gas 
iliffiised and the return-air, it was therefore necessary to guard 
against any inequality of pressure, which was managed 'much 
more easily when the tube was standing over water than over 
nierciirv. 

Wf 
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The cnpacily of a mass of stucco to absorb and condense in 
its pores the various gases, was made the subject of experiment, 
as this property might interfere with the results of diffusion. 
The mass was previously dried at 200° Fahr. It absorbed at 
the temperature of the atmosphere, which at the time was 78^* 
0*5 volumes amnioniacal gas, 

0*75 - sulphurous acid gas, 

0*5 C3'anogen, 

- sulphuretted h^’drogen, 

0*25 - carbonic acid. 

Oxygen, h^rdrogen, nitrogen, carbonic oxide, oiehant gas, 
coal-gns were not absorbed in a sensible proportion, even 
when the temperature was 58°. It is evident,,therefore, that 
the absorbent power which stucco enjoys, as a porous sub¬ 
stance, is inconsiderable. Placed in humid air, the same mass 
of stucco absorbed 1^ per cent, of hvgrometric moisture. In 
setting, 100 parts of the'*' stucco hail retained 26 parts water 
tmeombined, whicli escaped on drying at a moderate tem¬ 
perature, so ns to avoid decomposing the hydrated sulphate 
of lime. It can be shown from this, that the vacuities must 
have amoi^nted to one third of the volume of the mass. 

shall treat in succession of the escape of the different gases 
from a diffusion-instrument into air. As the contained gas 
bears no proportion in quantity to the external air, the gas 
escapes entirely, and is wholly re}i1accd by air. It is of the 
utmost importance to determine the proportion between the 
volume of gas diffused, and the replacing volume of air even¬ 
tually found in the instrument. We thus obtain the equhm-- 
lent diffisioyi-volume of the gns, wliich it will be convenient to 
state in numbers, with reference to the replacing volume of air 
ns unity. I shall begin with hydrogen gas, although ailendcil 
with peculiar difficulties, as it introduces in a liistinct manner 
to our notice several circumstances which may slightly modiiy 
the results of diffusion. 


1. Diffiision-volume of Hydrogen Gas. 

I shall in this paper adopt the specilic gravities of the gases 
generally received in this country. Of hydrogen the specific 
gravity is 0’0694< (air =: 1), of which nuniber the square rout 
is 0*2635. Now, according to our law, 1 volume bydrogeti 
should Ik; replaced by 0*2635 air. But to have the replacing 
volume of air = 1, 0*2635 : 1 :: 1; 3*7947; 


or. 


1 

5^9635 


= 3*7947; that is, 


1 air should replace 3*7947 


hydrogen. With the specific gravity of hydrogen adopted by 
Berzelius, namely, 0*06885, the equivalent diffusion-volume 
of h^'drogen is 3*8149. 
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In a difiusion-tube standing over water« temperature 65°, 
S8 volumes hydrogen were replaced by 26 air; 84 hydrogen 
by 25 air; and in another tube, 130 hydrogen bv 38 air. 
The quantity of return-air is here related to the hydrogen 
diffused, as 1 to 3*38,3*36, and 3*42, numbers which approach 
to, but fall short ot^ the theoretical diffusion-volume of hydro¬ 
gen, namely, 3*79. But the liydrogeii in these experiments 
was saturated with vapour at 65”, which would make its den¬ 
sity 0*0809, and reduce its diffusion-volume to 3*5161; while 
the air without, being comparatively diy, would be somewhat 
expanded q/ier it entered the diffusion-tube, by the ascent of 
vapour into it. TJtis would occasion the quantity of return- 
air to appear greater than it should be; but it is difficult to 
find elements lor n proper correction, as not only the quantity 
of vapour in the atmosphere must be taken into account, but 
also the hygrornctric state of the plug itself. The increased 
return-air, however, evidently lowers the diffusion-volume of 
the hydrogen gas. 

With the view of increasing the capacity of the instrument, 
and the number of its divisions, and of obviating the interfe¬ 
rence of vapour, the mode of performing the 
experiment was varied. On a tube, four 
tenths of an incli in diameter, a bulb of two 
inches in diameter was blown, as in figures 
A mid B. The tube above anil below the 
bulb, in the case of A, was graduated into 
two-hunch edtbs of a cubic inch. The upper 
end of the tube was closed by stucco, as in 
the case of the simple diffusion-tube. The 
general mode of proceeding will be best con¬ 
ceived from the recital of the details of a par¬ 
ticular experiment. 

The diHiision-iiislrnment employed in the following experi¬ 
ment contained 85.'? measures, and was of the form A. The 
stucco plug was unusually large, being 0*6 inch hi length, 
i\ liich occasioned the diffusion to be slow. At the commeiice- 
iiieiit of tiie experiment the thermometer stood at 68°, and die 
barometer 29*73 inches. The bulb being sunk in water with 
the air-syphon in it, the whole air was withdrawn, with die' 
exception of 12 measures, and the instrument filled up with 
newly made hydrogen gas. iSo that at the outset wc had in 



the instrument, 

Air w'ith its vajiour . 12* 

Hydrogen. '823*83 

Vapour (accompanying the hydrogen at 68") '*^19*17 


855*00 
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As soon as it was filled, it was placed in a ^rlass-jar, of 
about the same height, with a little water left in the bottom, 
and in proportion as the water rose in tlie tube of A, from 
the subsequent contraction, the jar was filled up by repeated 
additions of water, so as to keep the surface of the water, 
within and without the tube, as nearly as possible at the same 
level. With the view of having the external air in a constant 
state in regard to humidity, means were taken to saturate it. 
A small cone of damp paper was inverted, like an extin¬ 
guisher, over the upper part of the instrument; the jar con¬ 
taining the instrument was placed on the shelf of the pneu¬ 
matic trough, and a bell-jar with an opening at the toj), which 
could be shut at pleasure, inverted over the whole. The re- 
turn-air must therefore have been in the same state, in regard 
to humidity, as the hydrogen itself Aqueous vapour would 
difiuse neither outwards nor inwards, as it existed in the same 
proportion on both sides of the plug; but tlry hydrogen only 
would be exchanged for dry air, in the proportion of their 
equivalent difiiision-volumes. 

Ill the first thirty-four minutes, the gaseous contents of the 
bulb were diminished by 95 measures, and ultimately, in 
twenty-six and a half hours, they were reduced to 227 mea¬ 
sures, which were common air. The contraction iu this and 
other cases, in which the water rose into the bulb, was deter¬ 
mined by weighing, at the end of the experiment, the water 
which had entered; a mode whicli admits of even greater 
nicety than measuring the bulk of residuary gas in a graduated 
vessel. 

With the view of obtaining elements for a correction for 
any change in the bulk of the gas, which might take place 
during the continuance of the experiment, from changes in 
temperature, pressure, or from solution of the gas 
in water, a receiver was made of the same tube, 
with a bulb of nearly the same capacity as the dif¬ 
fusion-instrument, but close at the top. This re¬ 
ceiver was also nearly filled at the commencement 
of the experiment with hydrogjn gas, and the 
quantity of gas noted, the tube being graduated. 

The hydrogen in this standard receiver contracted ^j^nd part 
during the experiment. We have therefore to increase the 
quantity of air found ultimately in the dilfusion-receiver by 
^^^nd part. In this way the residuary air is increased to 229*8 
measures, 12 ofwhich, or,more correctly, 11*85( = 12—^\j(12)), 
were^ present from the beginning. 

ITie temperature was also 68^ at the end of the experiment, 
the same as at the beginning. The ultimate contents of the 
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diffusion-instrument may be stated with sufficient accuracy as 


ibllows:— 

Air and vapour originally present. 11‘85 

Dry air which has entered. 212*84 

Vapour in ditto. 5*11 


229*80 

Tiie conclusion is, that 823*83 measures dry hydrogen have 
been replaced by 212*84 dry air. Now, 

ll*2*^S = 3*87 = diffusion-volume of hydrogen. 

The diffusion-volume of hydrogen comes out above the theo¬ 
retical number in this experiment; but an addition of not 
more tliun 2 per cent, to the quantity of return-air, would re¬ 
duce it below the theoretical number. The ciiiantity of va¬ 
pour which was supported by the hydrogen at the commence¬ 
ment of the experiment was 19*17 measures, but at the end 
of the experiment we find only 5*11 measures vapour;.the 
difference lias condensed, from the loss of a permanently 
elastic fluid necessary to support it. 

As the quantity of hydrogen and of return-air is amplified 
in the same proportion by vapour, provided the temperature 
be the same at the beginning and end of the experiment, it is 
unnecessary to know the absolute quantity of vapour in either 
case, ill iletermining the diffusion-volume of hydrogen. We 
may simply divide the gross amount of hydrogen g.as diffqsed, 
by the gross amount of return-air, the quotient is the difib- 
sion-volume of hydrogen. 

Experiment 2.—The thickness of the stucco-plug in the 
instiument used above, was reduced from six tentlis to two 
tenths of an inch, by cutting away the upper portion, llie 
instrument, of the same capacity as before, was now entu'ely 
filled with hydrogen gas. This was effected, by first filling 
up with hydrogen, leaving a small quantity of air in the upper 
part of the instrument as in the previous experiment, then 
withdrawing this impure hydrogen by the air-syphon, and 
filling up a second or third time with the same gas, where¬ 
upon the proportion of air remaining ceased to be appreci¬ 
able. The apertures of the plug were closed, by pressing the 
finger upon its upper surface; and in this manner any diffu¬ 
sion of the liydrogen was carefully guarded against, till the 
process of filling was completed. The diffusion was so rapid 
in the case of the thin plug, that tins additional precaution was 
absolutely required. Care was taken to have the rctum-air 
saturated with moisture in this and every other experiment of 
the same kind, and inequality of pressure was avoided. 
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At the h^inning of the experiment, the instrument con-r 
tain^ 855 measures liytlrogen, satiirateii with vapour at GQ °; 
in three minutes a contraction of U5 measures took place, and 
in the course of an hour the diffusion was sensibly at an end. 
The instrument, however, wiis exposed for two hours longer, 
that the diffusion might certainly be complete. During in¬ 
tervals so short uniformity of temperature might be countctl 
upon, with certain precautions; and the variations in atmo¬ 
spheric pressure were generally .so minute, that they might 
be neglected with impunity. Corrections for temperature and 
pressure might therefore be disperused with, which was a great 
advantage. 855 measures hydrogen were found eventually 
to be replaced by 22G*5 measures air, both saturated with va¬ 
pour at 62°. 

S55 

---'7- = 3'V74' = diffusion-volume of hydrogen. This 


xletermination is somewhat below the theoretical diffiisioii- 
volume, 3*79, while tiie preceding determination was in ex¬ 
cess. 

Exp. 3 .—Another dinusion-instrument of the form B, with 
' a dense plug, one tenth of an inch in thickness, was filled with 
vratei, which was then poured into a counterpoised phial, and 
found ‘ 3 weigh 1085'7 grains. When filled ovei‘ water, 1085*7 
^rain-measures of gas are therefore intriKhiced into this in¬ 
strument, and in this way wo express most correctly its c.apa- 
The instrument, after the plug was dried, was entirely 
"filled with hydrogen gas, as in the preceding experiment, 
thermometer The bulk of the difiusion appeared to be 

6ver in an hour and a half, but five hours were allowed to the 
ci?'periment. Thereafler the water which had entered the in¬ 
strument was poured into a counterpoised phial, and found 
to weigh 800*6 grains. This la.st quantity represents the con¬ 
traction, and subtracting it from 1085*7, we have the return- 
aii equal to 285*1 grain measures. Now, 


1085*7 

285*1 


= 3*808 = diffusion-volume of hydrogen gas. 


Evp, 4.—Same bulb, circumstances the .same, but thermo- 
mete) 62°. Time allowed for the diffusion four hours. 

i0S5*7 measures hydrogen were replaced by 286*1 inqa- 
suref air. * 


1085*7 

2SG-1 


3*795 = diffusion-volume of hjdrogen.' 


Exp, 5,' • iSame bulb, &c. thermometer 61°. Time five 
hours. 
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'1085*7 measures hydrogen were replaced by 278*4 mea¬ 
sures air. 

= 3*900 = diffusion-volume of hydrogen. 

Exp. 6.--Same bulb, but in this and the succeeding experi¬ 
ment, the bulb was attached to the end of a balance, and 
counterpoised, so that it adjusted itself spontaneously in the 
Jar filled with water, in which it floated. Thermometer 60°. 

1085*7 measures hydrogen were replaced by I2T9*I mea¬ 
sures air. 


1085*7 
279-1 


3*890 = diffiision-volume of hydrogen. 


Exp. 7.—Same repeated. Thermometer 61°. 

1085*7 measures hydrogen were replaced by 282*2 inea-' 
sures air. 


J OS 3*7 

= 8*847 = diflusion-voliime of hydrogen. 

The results of these five last experiments, with the same 
instrument are, in one view, 


Measures nt'Ketiirn- 
Air. 

Diilusioii-volanie 
' of HMlro<icn 

285 1 

3*808 

286*1 

3*795 

278*4 

3*900 

279*1 

3 890 

282*2 

3*847 

Mean 282*2 | 

Mean 3*848 


New hydrogen gas was made for each experiment by the 
moderate action of dilute sulphuric acid on zinc, and it was 
collected in the diffusion-instriiment from the beak of the re¬ 
tort. The observations could not be made with so much ac¬ 
curacy as to entitle us to place any reliance on more than two 
decimal places of the calculated diffusion-volumes. A great 
variety of experiments were performed on ithe diflusion of 
hydrogen witmthe diffusion-bulbs employed above, and se¬ 
veral others of similar construction, principally with the view 
of discovering the cause of the slight variations in the re¬ 
sults, and why the quantity of return-air was pretty uniformly 
somewhat less than the theoretical quantity, which has the 
effect of increasing the proportion of the hydrogen diffusion- 
volume. 

It appears, that when the stucco-plug is in a parched state. 
Third Scries. Vol. 2, No. 9. March 1833. 2 B 
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the quantity of return-air is uniformly j&rreater than it sliouiil 
be. Thus .8*65 and 3 69 were the division-volumes of hy¬ 
drogen deduced from an experiment, in the one ca^ie with a 
plug which had been ilried at 100°, and subsequently exposed 
for several hours to the air, and in the other case, with a plug 
merely dried in air, U'liiperatiire 68°. 'fhe obvious cause of 
this is, that the air is ilried in passing through the plug, and 
is subsequently expanded while in the diflusion-instrument by 
the ascent of vapour into it. Hence, the first time a diffusion- 
bulb is tried, it generally gives the diffusion-volume of hydro¬ 
gen below the truth. 

Ou the other hand, £ apprehend, that when the pores of 
the stucco are saturated with liygroinetric moisture, w'hich, 
from the circuinstauces of the experiiueuts, must be almost al¬ 
ways the case, the hydrogen, in making its way through the 
plug, actually avails itself to a small extent of this moisture, 
inducing it to vaporize, and exchanging places wMtIi it instead 
of air. Hydrogen which escapes in this way will not be re¬ 
presented by return-air, the quantity of which is thus dimi¬ 
nished. This process, however, is extremely intricate, and 
has not yet been fully investigated. Its effect is insensible in 
the case of the other gases, of which the diffusion-volumes 
approach more closely to that of air. 

The more den>>e anil coin}Kict the plaster-plug, the more 
correct appear to be its general indications. On thi.s account 
I compress the plug, while moist, before it sets. When the 
plug is of a loose structure, anil probably contains sensible 
vacuities in its substance, iliffusioii goes on with increased ra¬ 
pidity; but I have observed, that the proportion of return-air 
is notably diminished in the case of the diffusion of hydrogen. 
Thus, in n set of experiments with a diffusion-bulb, having :i 
plug of this description, and little more than one-tenth of an 
inch in thickness, I obtained, a<> the diffusion-volume of hy¬ 
drogen, 4*05, 4*04, and 4-00. This plug had been some\\hat 
thicker at one time, and then gave 3*93 as thediffiisioii-vultinie 
of hydrogen. These experitirmts exhibit an extreme case of 
this deviation. It appears to depend upon some physical 
property of hydrogen gas which is peculiar to it. To obtain 
light upon thi; subject, I was led to investigate the rate at 
which air, bydrogerj, and the other gases How through the 
stucco-pUig into e. vacuum, under tiie influence of mechanical 
pressure. 

A small bell jar, with an opening at top, was used, which 
opening w'as closed with a plug of Paris plaster of haif-an-inch 
in thickness, over which a brass ca}) and stopcock were fitted 
and cemented. 'Phis receiver was placed on the plate of an 
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air-pump in perfect order, and exhausted. When the stop* 
cock of the receiver was closed, nothing entered the exhaust* 
ed receiver; but on opening it, either air entered, forcing its 
way through the pores of the stucco, or any gas which might 
be conducted to it, by means of a flexible tube from a proper 
magazine. 

I'he time was noterl in which the mercury of the gauge- 
barometer, in communication with the receiver, fell two inches, 
always setting out with gas of the tension of one inch mercury 
in the receiver, and stopping exactly when it attained a ten¬ 
sion of three inches. 

Air entered, according to eight or ten experiments made 
on different days, in within ten seconds, more or less, of ten 
minutes, and so whether the air was saturated with aqueous 
vapour or tlry. 

The siiine volume of diflereiit gases entered in the times 
expressed ii] the following table, under the same pressure, or 
beginning at u presstire of 29 inches mercury, and terminating 
with a pressure of 27 inches: 

Min. Sec. 


Air, dry. 10 0 

Air, saturated with moisture at 60° ... 10 0 

Carbonic acid. 10 0 

Nitrogen. 10 0 

Oxygen. 10 0 

Carbonic oxide. 9 30 

Olefiant gas... 7 50 

Coal gas. 7 0 

Hydrogen. 4 0 


In rDpetitioiis of the experiments, the numbers oscillated 
JO, or 12, sometimes 20 seconds, on either side of the numbers 
given in the table, from circumstances which could not easily 
be appreciated. As the mercury in the gauge fell not conti¬ 
nuously, but by leaps, from adhesion to me glass, the experi¬ 
ments are not susce})tible of the greatest accuracy. 

The greater the pressure the more rapidly are gases forced 
through the pores of the plug; but the quantity of gas which 
penetrates in any given time is not exactly proportional to the 
pressure, at least in the case of air and hydrogen. By dou¬ 
bling the pressure, we do not quite so much as double the 
quantity of gas forced through; or a iixed quantity of gas 
aoes not enter in half time under double pressure, as will be 
evident from the following table of observations. Pressure of 
atmosphere :j0 inches. 


•2 B2 
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Height of Gauge 
Buometer in Inrhea 
of Mercury, or 
Pivifciire. 

Air. 

Interval of Time in 
tailing one Inch 
by Gauge, 

Hjdnmn. 

Interval of Time in 
falling one Inch 
by Gauge. 


Min. Sec. 

Min. Sec. 

2i) 

0 

0 

0 

0 

28 

5 

0 

1 

50 

87 

, s 

33 

2 

0 

86 

5 

15 

1 

.55 

2.1 

5 

30 

1 

55 

24 

.5 

35 

2 

0 

23 

5 

45 

2 

c> 

A* 

22 

6 

0 

<•> 

13 

21 

6 

5 

2 

10 

20 

6 

30 

2 

35 

10 

G 

35 

2 

.30 

18 

7 

3 

2 

40 

17 

7 

12 

2 

50 

16 

7 

35 

3 

10 

15 

■ 8 

10 

3 

.30 

14 

8 

40 

3 

35 

13 

9 

10 

4 

5 

12 

9 

55 

4 

10 

11 

11 

0 

4 

15 

10 

11 

40 

4 

30 

9 

12 

.30 

5 

20 

8 

14 

15 

7 

40 


'I'he ratio of the times, in hydrogen and air, is not greatly 
diflerent at diRcreiit pressures. Thus, the mercurial column 
vas depressed 16 inches, or from 29 to 11 inches. 

By air, in. 7286 seconds, 

By hydrogen, in... 3025 seconds, 

l«Qa Q 

——- = 2*408 = ratio of hydrogen, 

302o 

!• = rate of air. 

It was found that the kind of gas in the receiver made no 
difference on the velocity with which hydrogen entered under 
a certain pressure. Hydrogen entered as rapidly against hy¬ 
drogen in the receiver of a certain tension, as against air of the 
same tension. Thus, 


Bamniete. Gaug*.-, 
Height. 

Hydrogen entered 
a jainrt Hydrogen, 
(fWrni preceOhiK Table.) 

Uydn»en entered 
againiit Air. 


Time. 

Time. 

Iiiiinea. 

Min. Sec. 

Min. See. 

J5 

0 

0 

0 

0 

14 

3 

37 

3 35 

13 

3 

56 

4 

5 
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It evident from this, that the air does Jiot diffu^ out 
against so strong a pressure and the inward current of hy¬ 
drogen. 

When this jar, of which the capacity was 65 cubic inches, 
was used as a diffusion-instrument, and filled oiner water with 
hydrogen, one fourth of the hydrogen which it contmned 
escap^ by diffusion into air in the first hour. Now, we find 
by the table, (p. 188.), tliat hydrogen penetrates the plug with 
greater velocity when passing into a vacuum or into the ex¬ 
hausted receiver. The exhausted receiver was filled one 
fourth in about fifteen minutes; hence a certain quantity of 
hydrogen passed through the same porous plug, by the pres¬ 
sure of the atmosphere, into a vacuum in fifteen minutes; by 
spontaneous diffusion into air in sixty minutes; or the velo¬ 
city of diffusion was one fourth the velocity of me^anical pres¬ 
sure. 

This was a dense and excellent ping; and in others of a looser 
texture, the velocity of diffusion was much less than a fourth. 

Dried bladder answers for showing the diffusion of hydro- 
^n when stretched over the open end of the tube receiver. 
The diffusion, however, through a single thickness of bladder, 
is efiected at least twenty times more slowly than through a 
thickness of one inch of stucco. While, on the other hand, 
either air or hydrogen, under mechanical pressure, passes 
more readily through bladder than a great thickness of stucco. 
Goldbeaters* skin is even more permeable by gases under a 
slight pressure than bladder, and less suitable for diflfusion. 

The superior aptitude of stucco for exhibiting ^he unequal 
diffusion of gases of different densities, seems to depend upon 
its pores being excessively numerous, but exceedingly minitt^ 
making in the aggregate a considerable channel. In the blad¬ 
der, or goldbeaters* skin, the pores I suppose to be few in 
number but wide, making, however, when added together, bf7t 
a small channel. Air passes through them but little impeded 
by friction. 

Dry and sound cork answers exceedingly well as a substi¬ 
tute for the stucco-plug. The diffusion takes place slowly, 
but is not apt to be deranged by a slight mechanical pressure. 
So do thin lamina? of many granular minerals, such as the 
flexible magnesian limestone, &c.: charcoal also, and woods, 
if not too porous, may be applied to the purpose. 

It might occur, in explanation of our experiments with the 
diffusion-instrument, to take Mr. Dalton’s hypothesis, and 
suppose, in the case of hydrogen, the external air to be a var 
ciium to the hydrogen, and the hydrogen a vacuum to the 
air, and that the inequality of the diffusion depends upon the 
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liydrogen being letist resisted in passing through the plug. Tiie 
experimeats on the permeability of the stucco by gases under 
pressure, above detailed, were projected with a view to settle 
this point among others; and they are evidently incompatible 
with such an application of the theory, for hydrogen passes 
3*4 times more swiftly, and not 3*8 times, as in .the diffusion 
experiments. Carbonic acid, too, permeates the plug, under 
pressure, as rapidly as air does, or even somewhat more ra¬ 
pidly, for our results inclined to this side rather than to the 
other; whereas carbonic acid diffuses through the plug more 
slowly than air docs, or is replaced by more than an crjual 
volume of air, as will presently appear. 

Those experiments, previously narrated, are perhaps sufli- 
cienl to establish the law in regard to hydrogen, particularly 
when we find it hold in the case of other gases. 

\s hydrogen is a very light gas, 1 was anxious to establish 
the law also in regard to a heavy gas, such as carbonic acid. 

[To be continued.] 


XX VI 11. ’Notice of the Occurrence on a Stour ]Vall of a iv- 
markahle Deposition of Jccy similar to that described in the 
preceding Number of the Philosophical Magatine. Pi o- 
fessor RiGAun. 

To Si, D'lvid Brewster. 

Dear Sir, 

'C'VKRY thing connected with an iinusual fail is mtcre.-niig 
in itself, and variations may >i^i!>t in ieaiiing lo x- 
planation of it—no fiii ther apology seems ref|rii'-ile for oi eri'^g 
the following notice to your coiiSHicration. 

The account in the last Number of the fioiidon and Edin¬ 
burgh Philosophical Magazine, of a rcmaikable deposition of 
'ce, immediately recalled to my vecoiiectitm that 1 had once ob¬ 
served the same phmnomenoi;, th(.ngh c ot on vegetable.*;. The 
description there given .ms-vers precisely to what I saw: the 
engraving, indeed, give.? rm* the iaea more of snowy white¬ 
ness than of the semi-pellnci^l icy popeurance which occurred 
in the instance which I v/»tiii;psecl, but this may have arisen 
from accidental rirciimstances * 

On looking back to a mcinnraiMlum which was made at tlie 
time, I find that Ji> 183U betweei*. il and 12 at noon on the 
18th of February. 1 observed the fact on a stone wall, v^ith an 
eastern aspect, in a lane of this place. It occurred in many, 
pai'ts,. which wore from three to six or seven feet from the 

• The represents the iippcarauce imperfectly. It was, as Mr. 

Uigaud descries h, scini-pcilucid.—{li.) 
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p;i'oiind. The portions of ice (with a single exception) were 
formed at the edges of the stones,—indifferently at the tops, the 
Imttoms, or the sides, but the curvature was uniformly turned 
inward from the mortar. There was a single instance of for¬ 
mation on the mortar itself, in which case the threads of ice 
were formed in an horizontal line, and 1 think (for of this I 
made no memorandum) parallel to the layer of mortar. 

There was a considerable extent of old wail in the same 
situation, but the ice was only found on a part, which had 
been recently built. In looking back to the meteorological 
jotii'iials kept at the Observatoiy, I find the following entries: 

ItiSl. Feb. 17« 30' Therninincter out of doors 31° thick fo^. 

10 30 — — — S9 cloudy. 

18. 8 30 — — — 34 cloudy. 

12 .'iO — — — 38 cloudy. 

May not, lliercfore, the new mortar be supposed to have 
su()pliu(l the moisture which was congealed by the radiation 
from the sharp edges ol' the new stones ? and as water expands 
111 iVee/ing, twoiigh ice contracts after it is frozen, may not Ihe 
1 Ml ling form have been produced by the greater cold retained 
in t*' ’ ‘jtone from ihe frost of the preceding night? 

I remain, dear Sir, yours truly, 

Otfo..?, Feb 2. 183.3 S, P. RigAUD. 


XXL\ O l fl'C EJfcct of Ahcn ation in j i isma/ic IiUe*fe*'cnc€. 

liyV'hvA.y-.M R. Il4\Mi/roN, 7v.sy. Awitr’aos' Professor tf As- 

•ronouiy ui tih fJnh. o/ Dublin^ and lioifat Astronomer 

of i"rtaiid*, 

% 

experinuMtr and reasonings of Mr. Potter respiecting 
tuj pliicnomciia of prismatic interference, published in 
the last Number of the Ltmdon and Edinburgh Philosophical 
Magazine (for Eebiuary deserve attention; for, if cor¬ 

rect, tiie\ would liirnish u formidable and, perhaps, fatal ob¬ 
jection against the iincliiiatory theory of light. 1 nave not re¬ 
peated the experlineiits. but I have endeavoured to examine 
the mathematical part ol* the ijuestiou, and have obtained re¬ 
sults which differ from the inaihetnatical results of Mr. Pot¬ 
ter, and which appear to show^ that the phienoinena described 
by him are consistent with the nndulatory theory. It may, 
therefore, be useful to state briefly some of my results, in a 
f’orm uda})ted for comparison w’ith those of which tliey profess 
to be corrections. In stating them, it cannot be supposed 
that 1 intentl any personal attack on Mr. Potter, for whose 
talents and industry 1 feel a sincere respect. 

• rominiiiiicLited by the Aiitlior. 
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Prnt^ Hftmilton on the Effect 

Mr,..Potter believes it to be a mathematical consequence ol’ 
the undiilatory theory of li^ht, that when rays, in a plane per¬ 
pendicular to the edge of a prism of glass, diverge from a 
luminous point in vacrw, and emerge from the prism after re¬ 
fraction, into a vacuum again, the locus of the points simiil- 
taneou^y attained by the emergent light is a circleeither 
rigorously, or at least with an accuracy sufficient for the in¬ 
vestigation of the positions of the central points of interference 
of two emergent streams of homogeneous light, which had set 
out together from two near luminous origins, namely, from 
the images of a luminous point formed by two plane mirrors 
inclined at a small angle to each other:—from which he con¬ 
cludes that these central points of interference, in the given 
plane perpcndicu'ar to the edge, are situated on a certain hy¬ 
perbola, tending tanoards the angle of the prismy whereas he 
found 1^ experiment a tendency from that angle. 1 find, how¬ 
ever, that in consequence of the prismatic aberration (which 
is greater than the aberration of a lens), the section of an emer¬ 
gent wave differs sensibly from the circular form, and the time 
of arriral of the light at any proposed point of interference re- 
(luires a sensible correction; by allowing for which 1 find, as 
the locus of the points of central interference in the plane 
perpendicular to the edge, a curve not hyperbolic, and not 
tending towards but from the angle of' the prism: so that the 
pbeenomenon observed by Mr. Potter is a consequence of the 
undulatory theory. ' 

To simplify the question 1 shall suppose, with him, that the 
line joining the two near luminous origins is perpendicularly bi¬ 
sected by a line which, if considered as an incident ray, would 
undergo the minimum of deviation, and would emerge in a 
certain direction, which I shall take, as he docs, for the axis 
of .r; supposing also, with him, that this emergent line passes 
through, or very near ihe edge, and measuring the positive 
ordinates y towards the thickness of the prism, while the po¬ 
sitive abscissae x arc nica'-ured from the incident towards the 
emergent light. The problem is then to find, at least ap¬ 
proximately, the equation in or,^, of the locus of points of 
central Interference, or of simultaneous arrival of the light from 
the two luminous origins, with the undulatory Jaw of velocity; 
and, in particular, to evamiue whether this locus tends to or 
from the angle ol the prism, by examining whether the ordi¬ 
nate V deerease’i or increases, while the abscissa x increases 
from *13 value ai the prism. 

Denoting, as Mr. Potter does, the coordinates of the pris¬ 
matic focus or Image corresponding to one Uiniinous origin, 
by the values x m a, y = a. 
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nncl those of the prismatic image of the other luminous origin 

a* s= 0, y = — a, 

in which a is half the interval between the two near luminous 
origins, and m is a positive number depending on the angle 
and index of the prism. Mr. Potter finds for tlie difference of 
times of arrival of the two streams of emergent light at any 
point not far from the axis of the expression 


A/j:*+(y + a)‘ — + ( y—a)- — 

and equating this expression to zero, he finds for the locus of 
the points of central interference, the equation of a common 
hyperbola, which may be put under tiie following approximate 
form, 

m 


If then this analysis were sufheient, it would show, as Mr. 
Potter has concluded, that^ decreases, and that the locus tends' 
towards the angle of the prism; whereas the experiment showed 
a contrary tendency. 

But 1 find, that on account of the prismatic aberration, the 
expression f J) for the difference of times of arrival, requires 
this correction, namely. 



m I 
4 



m I ly—a 



in which / is a positive (juantity, namely, the length of the 
path traversed by the light in arriving at the edge of the 
prism ; and after allowing for this correction (S), the equation 
of the sought locus, of the points of central interference, gives 
the following approximate expression for die ordinate y, 

m or m I 
^ ~ itx^ 



the second term being introduced by aberration, but beinjg 
of the same order as the first. And taking account of this 
new term in the expression of the ordinate, we have, by dil^ 
ferentiation. 


dy _ ma- 

dx 4.r 2 


m a® ( 21— x) 
4 


(5) 


so that while x increases from its value I at the prism to the 

value 2/, the, ordimte y increases from 0 to the 

curve tends towards the thickness of the prismt as it was found 
Third Series. Vol. 2. No. 9. March 18.33. 2 C 





194 


Rev. T. J.‘Hussey’s Catalogue of Comets, 

in the experiment to do. Indeed, when r increases still 
further, that is, when the eye is withdrawn from the prism to 
a distance greater than the length of the incident path, that 
is, greater than the distance of the prism from the two near 
luminous origins, the curve begins to tend the other way, 
though much more slowly; but the experiments of Mr. Potter 
do not seem to have been made at so great a distance from 
the prism, and therefore the phaenomenon, which he observed, 
appears to be explained by the undulatory theory. 

Dublin Observatory, Feb. 12,1833. 


XXX. A Catalogue of Comets. By the Rev, T. J. Hussey, A. M. 

Rectw' of Hay es^ Kent*. 

TN a Catalogue of Comets, more is required than a compi- 
Jation of those only of which modern industry has calcu¬ 
lated the elements. In proportion as the periodic times of 
a greater number are ascertained, is it requisite to search in 
the pages of history for intimations of their former appear¬ 
ance ; but this Is an undertaking of no ordinary difficulty, as 
regards both its nature and extent. To sift the details of the 
journalist of a convent, or the annalist of a kingdom, or the 
meagre narrative which is dignified with the name of history, 
is a task sufficiently irksome, and too often fruitless;—when no 
acuteness of discrimination can positively decide between the 
notice of a meteor and the record of a comet; can reduce the 
exaggerations of superstitious terror to their true proportions, 
and separate the visions of the mystic, or the fictions of the 
astiologer, from the ill-understood and more imperfectly re¬ 
gistered phsenomena of nature. So far as it is possible this 
nas been executed by Piiigre; and if he has added nothing 
to the theor^' of comets, his Instory of them is an unrivalled 
monument of industry, fidelity and Judgement. This opinion 
is the result of a close and extensive examination and verifi¬ 
cation of his work, which has served as the foundation of the 
present Catalogue. 

The best Catalogae of Comets of which the elements have 
been computed, Is probably that contained in the third volume 
of Delambre’s Astronomyf: this has been expended from va¬ 
rious sources, wiiich -must be familiar to ever^ scientific reader, 
and brought up to the present year; thus, it is to be hoped, 
supplying a desideratum in Astronomy. 

* Coriinunicated by the Author. , 

f OlbersN Ahtumdlung^ published at Weimar in 1/97, contained a short 
Catalogue, of 89 Clomets wnich had been observed previously to that year, ' 
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Part I.—The comets of which the appearance prior to the 
Christian aera rests upon sufficient authority. 

[The Chronology employed is that of Petau or Pelavius.] 

A, the comet of 1680. B, that of 1652. C (Halley’s), that 
of 1682. D, that of 1759. E, that of 1661. 



Month or Season 
when tt appeared. 



1 1770± A?j 
21194+ A? 


397.'> ± B? 
4 618 ) 
or ^ A? 
619 ) 

6612 


By whom men¬ 
tioned. 


Varro. 

• • • • 

Pliny. 

Sibyll, Orac. 



,.. August.Seven stars of 

i .. I Ursa Maj. Chinese Records. 

533+/p ... Winter solst. West, hand of 
> r: and tail 

\ I of yy ChineseRecords. 

.. Winter.Aquarius. Chinese Records. 

... Winter.Scorpio.Chinese Records. 

... End of theypar Scorpio. Chinese Records. 

... October. Pliny. 

... . . Chill. Rc;c’.,Pl'nyi < 

Ding. !iaert.,&c. 

... . . Chinese* Records. 

... Winter solst. Arctic Pole.. Aristotle. 

... Winter.Cancer. Diod.Sic.,Seneca, 

Aristotle, 

Plinj, Ac. 

... ... . Canis ... Aristotle 

. — Chinese Records. 

... . .... Pliny. 

... . In the North. Diod. Sic., Plut. 

... Near the Equ. Aristotle. 

.... ChineseRecords 

I .... ChineseRecords. 

... . .... ChineseRecords. 

June or July Murtherly... ChineseRecords. 

... April, May Sajpttarius .. ChineseRecords. 
... Feiruary.... .... ChineseRecords, 

... . .. ChineseRecords. 

... August.NearArcturus. Chin. Rec., Ju¬ 

lius Obsequens. 

C? . — JuliusObsequens. 

... . .... ChineseRecords. 

... . .. ■ JuliusObsequens. 

... . .... JuliusObsequens. 

... ...... ■••• JuliusObsequens.) 

2 C 2 


Freret has 
established 
the appear¬ 
ance of this 
comet by a 
coraparison 
of the an¬ 
cient poets, 
&c. 


fSeen during 
j 76 days 
according 
to a quota¬ 
tion inPlu- 
. tarch, 

Motion re¬ 
trograde. 
Indination 
of the orbit 
30® -h 
Descending 
node in 
Cancer 
or Leo. 
Placcofthe 

C eribelion 
ibra or 
Viigo; Fia. 
gre. . 
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„ n«n! or Direction _ ._ 

Month or SeaMn m which it an. By whom men. 
when it aypearod. peared. Honed. 


Remarln. 


... October.Shouiueni ot 

Aquarius, 

Equuleiis, 
neck of 

Pegasusi.... ChincbeRecords. 

r Jan., Sept, 1.54, 

■" \ Feb. Mar. l.')3 .... ChincscRccordi. 

... April (Nov. 

147?)_HeadofOrion. ChineseRecords. 

! ('hiiiese Records. 
Jill. Obsequens, 
Senccu. 

... Marsh.Hydra.ChineseRecords. 

... June.Hercules.(JhineseRecords. 

... Aimiinn. ChineseRccord.s. 

. . JuliusObsequens. 

July.Aug.Sept. .. Justin. ('hin.Kec. 

C? . .... .... Julius(Jbsequens. 

... Spring. ChineseRecords. 

... May. ..•■ Ch.Rcc.,Just&c. 

... May....Gemini.ChineseRecords. 

... May.Crsa Major .. ChineseRecords 

. Between Pro- 

cyoii and 
Castor and 

Pollux .. .ChineseRecords. 
. Near y Buotis. Cliinese RecoriU 

. . r*'**- » 

’... .... JnliiisObsequens. 

. .. . JuliusObscquen.s. 

... Autumn. Pliny, Chin.Rec. 

... Spii'ig.To the N.W. CluneseRecordb. 

Pliny. 
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XXXI. Amlysis of some Comhinaiiotis of Platina. i^it. X 
Kane, M.B,.LA.Professor of ChemisU'y toApoihecarie? Hally 
Dublin*: with Observations by R. Phillips, KR.S. <$'C. 

K. KANE prepared iodide of platina by adding a solu- 
tion of hydriodate of potash to a dilute solution of peiV 
muriate of platina, the latter being in excess; a black preci¬ 
pitate was formed, which consisted of iodide of platina mixed 
with the double chloride of potassium and platina; tlie latter 
was dissolved by putting the precipitate into a large quantity 
of water, and keeping it at a temperature oi' 200°. The insolu¬ 
ble residue was iodide of platina, which when cautiously drietl 
had the following properties: its colour was dull black, rather 
heavy, insoluble in warm water, but by long boiling in water, 
traces of iodine were perceptible, arising from the decom¬ 
position of a minute portion of the iodide. Alcohol and ceth^' 
did not appear to act upon it; when heated to 250° it beg^n 
to give out iodine copiously, and below a red heai it was to¬ 
tally decomposed, leaving metallic platina. Neither sulpliur^V 
nitric, nor muriatic acid acted upon it when cold; but a mixture 
of the two latter dissolved it, pcrniiiriate of platina being form¬ 
ed, and iodine expelled. Solution of potash dissolved the 
iodide of platina, the colour of the solution was yellow; when 
saturated with nitric acid it became of a claret colour, more 
acid rendered it colourless, and by alcohol it was resolved into 
a mixture of metallic platina and iodine. 

A solution of hydriodic acid dissolved the iodide of platina, 
the solution was red: it was dissolved also by a solution of 
hydriodate of potash, and its colour was deep claret; when the 
iodide was put into a solution of ammonia, it became first 
greenish, then brown, and finally of a clear Indian red; the 
supernatant iifjuor w'us yellow, it contained excess of ammonia, 
and by evaporation deposited minute red crystals. 

To determine the composition of the iodide it was decom*^ 
posed by heat; 100 grains left 35 of platina, and consequently 
65 of iodine were dissipated: on repeating the experiment 
there was but a slight variation in thi result. Now a com¬ 
pound of 3 atoms of iodine (126 x 3) 378, and 2 atoms of pla¬ 
tina (.%' x2), 192 = 470, would give 66'3 of iodine, and 38*7 
of platina per cent. It appears, therefore, iha': Jiis substance 
is a sesqui-iodide, composed of 

equivalent of iodine (126 + 63) 189 or 66*3 
] - platina. 96 33*7 


* 285 100* 

* ]<'roiii the Dublin Joui'iml of Medical and Chemical Science, for July 1832. 
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Mr. Kane prepared the iodide of potassium and platina, by 
adding an excess of the former in fine powder to a strong solu¬ 
tion of permuriate of platina; effervescence took place. Some 
aether was immediately poured on the mass, and the whole 
agitated for a few minutes; a black powder was formed, which 
when separated Iw the hlter was the double iodide, mixed with 
some chloride of potassium. This double salt, when pure, 
is very soluble in water, the solution is of a magniticent claret 
colour; it is not decomposed by evaporation, but yields a soft 
crystalline mass; the form of the crystal could not be deter¬ 
mined. It is soluble in alcohol, but not in setlier, and when it 
is added to a strong aqueous solution, the sether precipitates 
the salt in the statu of a black powder; solution of potash 
dissolves it. 

This double iodide of potassium and platina was thus ana¬ 
lysed : —Twenty grains were heated until the iodine was ex¬ 
pelled from the i<mide of platina, and there remained metallic 
platina mixed with iodide of potassium; the latter was dih- 
solved in water; the solution by evaporation lefl 7*75 grains 
of iodide of potassium, and the platina weighed 4*75 grains, 
consequently 7*5 grains of iodine were expelled by heat. It 
appears there to be composed of 


Iodide of potassium. 7*75 

-platina.12*25 


20 * 

Mr. Kane observe^ that ** 7*5 iodine to 4*75 platinum is 
very nearly in th«» ratio of atom of iodine to 1 atom of pla¬ 
tinum,—thus proving the accuracy of the previous analyses;” 
and he regards the true composition of the double salt to be 
1 aCmii of each iodide. The results above mentioned cer¬ 
tainly prove the inaccuraty of the previous or of the present 
analysif ’ ibr 7*5 iodine +4*75 platina form a compound ex¬ 
actly iuterntediate between a sesqui-iodide, and a prot-iu- 
dide. 

compound which Mr. Kane formed, he terms 
lodo-platinate of hydrd|;en; it was fot rued by adding an iodide 
of platina to a strong solution of hydriodic acid. The solu¬ 
tion liAd e. fine claret colour; by cautious evaporation small 
grains were obtained which were soluble in water, and the 
sohidon was red. From the facility with which it was de- 
coa^sed, Mr. Kane could not ascertain its composition. 

Tne last compound is called lodo^latina1:e of ammonium. 
It was procured by adding solution of ammonia to that of tlie 
above-named iodo-platinnte of hydrogen. The amfhonia 
caused a black precipitate^ which in a few minutes passed 
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Mr. PliiUips’s Obstroations on them. 

through various shades of brown, and finally became a fine 
clear Indian red. The solution is stated to contain much 
ioduret of ammonium:—this iodo^platinate of ammonium is 
stated to consist of 

5 atoms of [sesqui^ iodide of platinum (385 X 5). . 1425 

1 atom of ioduret of ammonium.. 144 

1569 

Observations an the above Compounds^ —In the Dublin Jouf' 
nnl for January last, Mr. Kane has published a notice of a 
paper by M. Lassaigne, announcing that he also had prepared 
and analysed two iodides of platina; and Mr. Kane expresses 
his anxiety to secm'e what he considers to be his prior claim to 
the discovery of this compound. M. Lassaigne*s paper is con¬ 
tained in the Ann. de Chim. et de Phps. for October jas4 it has 
not however long appeared. Supposing that the compounds ob¬ 
tained by Mr. Kane and M. Lassaigne were similar (which they 
are not), the priority unquestionably belongs to M. Lassaigne; 
his paper in tne Ann. de Chim. et de iV/ys. just Jluded to, begins 
thus: ** Les combiuaisons du platine avec Piode n'avaient pas 
encore etc obtenues ni 4tudi6es, lorsque j*annonc4i en 1839, 
dans le nunidro de Juillet du Journal de Chmie vridicale et de 
Pharmacie, qu’on pouvait preparer un iodure de platine d 
proportions d^finies en iaisant agir la solutir-n 'I’icnifire de po¬ 
tassium sur celle de bi-chlorure de platine.*' *M. Lassaigne 
then states, that the iodide of platina, which he had formed, 
appeared to consist of 4 atoms of iodine and 1 atom of platina, 
and that he declared his intention of trying to procure an ' 
iodide containing less iodine. In this, as 1 shall presently shoVlr,' 
he has since succeeded. 

It is evident that Mr. Kane never saw the Journal deVh^ie 
medicate for 1829; for if lie had, he conld not have made the" 
following statement, headed PRioRrnr of Discovert '.'f the 
Iodide of Platinum: —would direct the attention of my 
reiiders to a paper, published in this Journal in July, 1832, 
the ioflide of platinum and its saline combinations, in which I 
described that substance at length, de^loped the histofry df 
the compounds it forms with the iodides of the basic [baste?} ' 
metals, and enumerated all the important facts in its history.' 
It is a source of the highest gratification to me, that so etfiih'ent 
a chemist as I^saigne has followed the same train of reseltrcb, 
and fully established the accuracy of mv investigations by their 
close coincidence with bis results.** Mr. Kane adds, there 
is but one point on which we differ :**—now the following com¬ 
parative statement will show that therje is no one point on which 
they agree. 
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The compounds analysed by Mr. Kane arc, 
Sesqui-iodide of platina, composed of 

1-^ atom of iodine (126 + 63) 189 or 66*3 

1 — platina. 96 33*7 

285 100* “ 

Double iodide of platina and potassium, composed of 


Sesqui-iodide of platina. 61'25 

Iodide of potassium. 38*75 


* 100 * 

Iodo>platinate of ammonium, consisting of 
5 atoms ofsesqiii-iodide ofplatina (285 x 5). . li>25 or 90*83 

1 atom of ioduret of ammonium. 9*17 

1569 100* 

The following ai e the results of M. Lassaigne’s analyses; 
in stating which 1 have accommodated tiu; atomic weights to 
those above given. 

Prot-iodide of Platina. 


I atom of iodine ..12G or 56*76 

1 . — platina. 96 43*24 

'im lob* 

Ui-iodide of Platina. 

2 atoms of iodine. 252 or 72* 1-2 

1 atom of platina. 96 27*58 


Iodide of Platina and Potassium. 

1 atom of bi-iodide of platina .... .348 or 67*71 
t iodide of potassium .... 166 32*29 


514 100* 

Hydriodate of Ammonia and Platina. 
atoms of bi-iodide of platina..... 696 or 82*86 
^ atom of hydriodate ot ammonia . . 144 17*14 

840 100*~ 

Hydriodate of Bi-iodide of Platina. 

1 atom of b'-iodide of platina .... 348 or 73*27 
J hydriodic acid. 127 26*73 

475 100* 

In a future Number I shall give furtlier extracts from M. 
Iiossaigne^s paper; at piosent I would only ask Mr. Kane to 

* This is according to Mr. ^ne’s analysis; but if the compound were 
realty w^at he states it to be, it would consist of 

Ses^ul-iodide of platina...... 63*2 

Iodide of potassium. 36-8 


100- 
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point out the similarity between these results anil his. M. Las- 
saigne’s iodides of platina are two,—the prot-iodide and the 
bi-iodide; Mr. Kane^s only iodide is a sesqui-iodide; M. La>- 
saigne’s iodide of platina and potassium contains 1 atom of 
bi-iodide of .fdatina, and 1 atom of iodide of potassium; 
Mr. Kane’s (m questionable accuracy), 1 atom of sesqui-iodide 
of platina, and 1 of iodide of potassium. M. Lassaigne men¬ 
tions an hydriodate of anlinonia and platina, consisting of 2 
atoms of bi-iodide of platina and 1 of nydriodate of amitionia. 
Mr. Kane has what he calls an iodo-platinate of ammonium,* 
containing 5 atoms of sOsqui-iodide of platina, and 1 atom 
of ioduret of ammonium. 

Mr. Kane seems to claim great credit for the more philo¬ 
sophical manner in which be views the nature of the iodides 
ofplatina than M. Lassaigne docs. M. Lassaigne “examined 
the compounds of iodide of platinum with iodide of potas¬ 
sium, &c. as double iodides; whilst 1 investigated them as 
iodine salts, in which the iodide of platinum is the electro¬ 
negative (acid) element,” &c. &c. L confess I wish Mr. Kane 
would return to the simpler views entertained by M.LassaignC; 
ibr I am afraid that at the rate at which innovation in nomen¬ 
clature is proceeding, every, month will produce a new lan¬ 
guage; for if when two iodides combine, one must be an acid 
and the other u base, I do not see why any compounds what¬ 
ever may not be at the same time acids, alkalies, and .«‘tlts, 1 
had intended to make some further remarks on Mr. Kane’s 
nomenclature, hut these I shall postpone. In concluding 1 
would observe, that in line 7, p. 310, vol. i. of the DubluPl " 
Journal, in Mr. Kane’s paper, iotlide of potassium is printed 
instead of iodide of platinum; and in p. 311, line § fronMhe 
bottom, the sentence “its formula (I^ 1 -f- PI.) q- (I 
and its atomic weight = i71,” Should be (1^ 1 + PI) + , I 
+ K), and its atomic iveight ss 451; for Mr. ICane Imsjbjt 
before mentioned the composition to be a conipdbndof l/Utom 
of sesqui-iodide of platina, and 1 of icklide of pdtassium. 

XXXII. On thcTheoiy of Magnetic Electricity. ^ Mr.Wn, 
Stouoeok, Membet' of the British Association for the Pro¬ 
motion of lieneeLecturer at the Hon. Mast India Cm< 
panfs Military Academy^ Addiscombcy SfC, ^c. 

[Continued from p. 37.] 

theory of electric excitation by magnetic agency will 
be embraced in the following Positions: —' 

Position 1.—Magnetic electricity ipay be excited in all the 
metals, and perhaps in some other conductors of electricity. 
Third Series, Vol. 2. No. 9. March 1833. 2 D 
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Position 2 .—The excitation (iepenils upon a liistiirhancr* 
of the equilibrium of liie electric fluid natural to the metal; 
by its impinging on the exciting polar magnetic Imesi and 
is accomplished by mechanical motion, either of the metallic 
body to be cxciu^d, or of the magnet,—or of both at the 
same time. For siniplificulion, however, we will suppose the 
magnet to be stationary, and the metallic body alone to be put 
into motion. 

Pemar/i.’^As the electric fluid by this process has not as 
yet been recognised in any other slate than that of motion, 
the phenomena are necessarily displayed upon the princiides 
of electro-dynamics. lienee the term excitation^' in this j)lacc 
is to be considered nut only expressive of a process for sim¬ 
ply disturbing th t electric fluid, but as one which is capable 
of coiniTiiinicating to various quantities of it an infinite variety 
of velocities. And as the quantity of fluid in motion, and tbe 
velocity with, which it niov'^s, will, conjointly, constitute an 
elcctro-momcnlum^ wliicli at all times will be proportional to 
the product of its constituent elements; it is therefore the 
production of the electro-momentum which is to be understood, 
when we speak of vaiious degrees ot'excitation. 

Indeed, whatever may be the nature of the exciting agent, 
or tbe mode of its application, it is in this sense only that the 
term excitation can, w'ith any degree of propriety, be applied 
when ' trie currents and tlieiv effects arc the j)hiPnomena 
under untempHtion. Electro-momentum is an expression 
wl’ich at once c 6 rive 3 's to the mind the author's meaning,— 
that it is the production of the velocity multiplied into the 
qiiahtity of electric matter which, by the process, whatever 
kiiay be its character, is impelled into motion from its previous 
statical repose. 

BIcetriu currents generated by a voltaic battery arc consti¬ 
tuted of distinct alternate cluirges and discharges of the electric 
matter, or of eleetro-pnlsaiions\ and may be assimilated to 
the currents of blood tbropgh the animal system, whicii are 
produced bj' the alternate charges and discharges at the heart. 
And It is very far from being improbable that both are actu¬ 
ated upon the same principle. The electric fluid called forth 
by a voltaic battery is» therefore, alternately accumulating and 
discharging during the whole time the instrument is in ac¬ 
tion. - Si the former case the intensity is exalting; but it is in 
the latter alone that the force is..exhibited; whicli force is the 
production of the quantity of fluid discharged, and the velocity 
with which it moves conjoinllj'; which may very clearly be 
understood by the term electro-momentum. 

As, however, the elrrfro-pulsntions in most fcjises are pro- 
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duced too rapidly to be separately considered, it is the aggre¬ 
gate of the multitudinous electro-pulsations constituting the 
general discharge, that is to be understood by the term electro¬ 
momentum when a voltaic battery is the instrument employed 
for generating the electric currents. 

Thermo-electric currents are also, in some cases, of a pul-, 
satory character; for, as several of the metals arc constituted 
of crystals, and those ciystals of distinct elementary metallic 
films (see my paper on the Thermo-magnetism of simple 
metals, Phil. Mag. and Annals, vol. x.), the heat, which 
in this case is the in)pc]ling agent, must necessarily arrive at 
a certain degree of concentration^ or of intensity, if you please, 
ill one film, or distinct metallic element, before it can possibly 
take possession of the next. Consequently, however small and 
inappreciable may be the interruption in each stage of its 
progress, each interruption must necessarily produce a virtual 
pause ; the very existence of which in the advances of heat 
from film to film will constitute a pulsatory progression. # 

In the Marechausian* [colonnependide), or dry electrical co¬ 
lumn, the clectro-pulsalions are, in consequence of the very 
great number of interrupting papers, less frequent than in 
either the process of Volta, or in that of Seebeck. Notwith¬ 
standing which, the instrument [iroduces slow pulsatoiy cur- 
lents. 

I’he fiivoiiriiii term iniensily, so frequently ptess- mto the 
service of some writers, appears to have no definitt. mtaniiig 
in the vague nKinncr which it is generally employed. It occurs, 
sine (Uscriminationc, in elcctro-statics and electro-dynamics 
ns if no real dUfeietice existed in the two distinct conditions of 
the electric matter; ami as it is very tar from being expressive 
of either of them, it wn never be intelligibly employed in that 
double capacity. 

When first introduced as a technical terra in electricity, it 
appears that itUensity was intended to express degree of afi 
electro-statical charge; and it has never yet been employed to 
denote distinctly an electric force constituted of qtianLity and 
velocity. Intensity, tlierefore^ cannot be considered as syno¬ 
nymous witli momentum, which ailmits not of being warped 
into electro-statics, nor of being dispensed wdth in electro¬ 
dynamics. 

The term induction is in precisely the same predicament as 
that of intensity, and may very justly be considered as a fel¬ 
low slave, variously, and often unintelligibly, employed. ■ - > 

Position 3.—WJicn the metallic body moves in aiiy given 

^ M. Marvcliaux appears to hare coiibtruelcd tKe firit dry electric co¬ 
lumn.—.ian. dc Chim, tor January 1806. 

2 D2 
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direction with regard to the polar magyietic lines, the more 
rapid the motion the greater will be the degree of excitation, 
or electro-momentum produced; and vice versd, the slow'er the 
motion the less will be the degree of excitation. Consequently, 
when the velocity is at a minimum or nothing, no excitation 
whatever can exist. 

Ilkistration. —If the excited body be of such dimensions as 
to have the whole of its natural electric fluid put into motion 
by the process, the electro-momentum would always be pro¬ 
portional to the velocity, because of the quantity of fluid in 
motion being constantly the same: and as by Position 2. the 
motion of the fluid depends upon the motion of the excited 
metal, the velocity of the former will at all times depend upon 
that of the lattci ,* and consequently the electro-momentum or 
extent of excitation will be proportional to the velocity of the 
moving body under excitation. 

There may- possibly, however, be a limit to the extent of 
excitation by an increase of motion, when the velocity is very 
great, in consequence of the yielding of the exciting magnetic 
lines to the force of the moving body, or to its electric fluid 
whilst striking them with great rapidity. Hut as tar as my 
experiments and observations have been conducted, I am led 
to believe that the electro-momentum may be exalted by an 
increase oi motion until the velocity becomes exceedingly 
great. 

Position 4.—When the velocity of the moving body, and 
the energy of the exciting polar magnetic lines lire constant, 
the maximum of excitation will be accomplished by the body 
moving at right angles to those lines against which it im¬ 
pinges. 

Position 5.—When the direction in which the body moves 
is inclined to the axis oi the exciting polar magnetic lines at 
any other angle than 90% it receives no more excitation than 
what is due from the quantity of its motion taken in die direc¬ 
tion perpendicular to that axis. 

JUustration.—A^ the excitation of the body, or of the electric 
fluid which it contains, depends upon its collision with the 
polar magnetic lines ; the greater the number of those lines 
against which the body strikes in a given time, the greater 
will be the number of exciting impressions accomplished in 
that time. 

Let al>, and a c, (fig. 6.) be two directions in which a piece 
of metal is caused to move; the former perpenilicular, and the 
jatter oblique to the axis of the group of polar magnetic lines, 
represented by the vertical lines dashed across their lieads 
in the figure. If now ah ^ ac represent the velocity in each 



Mr. W. Sturgeon on the ’Dieory of Magnetic Electricity. 205 

direction, then those two lines will also represent the spaces 
through which the body moves in two equal portions of time. 
Now it is evident, by mere inspection of the figure, that whilst 
the body moves from a to b, in the direction perpendicvlar to 
the axis or general direction of the polar magnetic lines^ it 
will have to impinge against a greater number of those ex¬ 
citing lines than whilst moving in the oblique direction from 
a to c. Or, the body will impinge on no greater a number of 
polar magnetic lines whilst passing obliquely from a to c, with 
the velocity a c, than it would strike by moving with the less 
velocity a d — fe^ the quantity of its motion taken in the per¬ 
pendicular direction a h. 

But, as the velocity is supposed to be constant in both di¬ 
rections, then the same number of exciting impressions will 
be accomplished by the body being in motion during a pat% 
a (/, only of the time, ab, in the perpendicular direction as 
will be accomplished by its being kept in motion the 'whole of 
the time ac — ahyxw the oblique direction ac. 

Corollary. —Hence it is evident, that if a metallic body were 
to mofre in the direction of the axis of a group of parallel 
polar magnetic lines, it would suffer no excitation whatever. 
The position is also conformable to experiment. 

Position 6.—The natural or primitive channel of an elec¬ 
tric current generated by magnetic agency is at right angles 
to the axis of tlic exciting magnetic lines, whar^ver may 
be the direction in which the excited body moves. 

Remarks. — The current may, however, be led or con¬ 
ducted in various other directions, according to the figure and 
dimensions of the metal employed, and the various directions 
in which it may be put into motion; notwitlistandiug which, 
the primitive channel of the current will be constantly the 
same,—at right angles to the axis of the exciting mag^ 
nctic lines. 

Position 7.—The direction in which the current Jlom with 
regard to the exciting polar magnetic lines, is constantly the 
same, whatever may be the direction in w'hich the metal is 
put into motion, or to whatever extremity or other part of 
a magnet the metal may be applied. 

Illustration. — Let a, 6,r, d (fig.'7>) be a ring of metallic 
wire, placed with its plane horizontal, and embracing a bundle 
or group of polar magnetic lines, the axis of which passes 
through the centre of, and at right angles to, the plane of the 
ring. 

Let those magnetic lines emanate from the south magnetic 
jfiule of a bar of steel placed beneath the papei' on which the 
figure is drawn. Consequently, their souM pules (marked 



206 Mr. W. Sturgeon 0/1 the Theory Magnetic Electricity, 

poles) will be upwards, and may very conveniently be repre¬ 
sented by the group of small crosses embraced by the ring. 
(Fig. 8. is an oblique view of fig. 7.) 

If now the ring be put into motion in its own plane, it will 
be a matter of no consequence which side advances towards 
the centre; the electric current thus excited m\\fi(y(so in every 
part of the ring in one and the same direction; which direction 
is indicated by the four exterior arrows, fig. 7.' 

Now, as the group of polar magnetic lines is stationary, and 
encompassed by the ring, it will be that part only of the ring, 
which advances towards the centre or axis of the group, which 
will receive the exciting impressions. The opposite side, in¬ 
stead of impinging on the polar magnetic linesy absolutely re¬ 
cedes from them, and operates in no other capacity than that 
of conductor to the excited current in the advancing side. 
So that whether it be a, K c, or d which advances towards the 
centre, their opposite sides c, V, a, or b will respectively recede 
from the axis of the group, and become conducting parts of 
tlic ring, whilst the former correlative parts are receiving the 
exciting impressions. «. 

Fig. 9. represents the ring cut open in four places, and each 
part made perfectly straight to represent four separate pieces 
of wire. 

Let any one of these wires advance towards the centre of 
the group of polar magnetic lines. Then as the excitation in 
this case is under precisely the same circumstances as in the 
former, the electric current in the advancing wire, or part of 
the ring, is also constant and uniform in its primitive direc¬ 
tion, flowing in one and the same invariable course, relatively 
to the exciting polar magnetic lines which gave it birth and 
activity. (See the arrows in fig. 9.) 

To familiarize still further this beautiful law of magnetic 
electricity: Let any man suppose himself to be placed in the 
axis of a group of polar magnetic lines, similarly situated to 
those in fig. 7. and 8. Let him now stand or suppose him¬ 
self to be standing in the centre of a hoop or ring of metal. 

Whilst in this position, let him permit the ring to move 
in its own plane. Consequently, some part of it will advance 
towards him, whilst the opposite part will recede from him. 
The former will receive the exciting impressions, and the latter 
will become a portion of the conducting circuit. 

Let him now look to whatever side of the ring he pleases, 
the current btfore him will be flowing from his right to his 
left hand. 

If it be the excitation of a straight wire which he is con¬ 
templating, let him consider it us a portion of the original 
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ring, or as one of tlie straight pieces in fig. 9, permitting it to 
advance towards his front; his left hand will be the unerring 
index to point out the direction of the passing electric cur¬ 
rent. 

A walking-stick, or any other such article, may very well 
represent the metal to be excited; then a person standing in 
the position of the 'polar magnetic lines, as represented in fig. 
7, 8, and 9, and holding the stick before him, by its extre¬ 
mities, one in each hand, and at right angles to the axi.s of his 
person, or to a straight line drawn from his head to his feet, 
will, by pulling the stick towards him, show the proper direc¬ 
tion of motion for effecting the greatest degree of excitation 
under the conditions laid down in Position 4 ; and by the zY- 
Instration of Position 7- the current would flow through the 
stick from the right to the leff; hand. 

The preceding positions will, if 1 have not deceived myself 
exhibit a correct view of one class at least of tlie natural ele¬ 
ments of magnetic electricity; viz. those secondary theoretical 
laws which govern its excitation, and give direction to its'polar 
streams. 'Phey are those proirmo/e laws by whi;h the display 
of the* pha*non)cna is accomplished and regulated, and by 
which it may very simply be explained, and easily under¬ 
stood. By these laws the experimenter may be directed in 
his manipulation, and with precision he may rorctell the direc¬ 
tion of the resulting electric streams. 

I To lie continucii.l 


XXXIII. Furthci Experiments on the Pheenomena presented 
by Light in its Passage along the Axes of Biaxal Crijstals. 
fiy the Itcv. lIuMPHBi’.Y Li.oyd, A.M. jM.RA.A. FeUem of 
Trinity College, and Profes'^or of Natural and Experimental 
Philosophy in the Universi/y q/' 

J STATED in a former commuincationf, that by a newde- 
velopment of the undulatory theory of light, in its appli¬ 
cation to the laws of double refraction, Professor Hamilton 
had arrived at the remarkable conclusion, that in two cases of 
refraction in biaxal crystals, a single incident ray ought to be 
divided into an inffiiite number of rays, constituting a refracted 
cone. The first of these cases of conical refraction will take 
place at the emergence of the ray into air, when it has pro¬ 
ceeded from a point on the surface of, or within, the crystal, 
and in the direction of the liiiel: joining two opposite cusps in 

* Communicated bj the Author. t Page 1)S, ot beq. 

t It is much to be desired tliat these lines,—the normal to the circular 
section of the surface of elasticity, and the normal to the circular seetbn of 
the <r//tproirf of Fresnel’s theory,—were distinsruished by some appropriate 



208 


Ucv. H. Lloj/1 on the Phmiomena of Light 

the wave. The second takes place within the crystal, when a 
single ray has been incident externally in such a manner, that 
one of the refracted rays may coincide witli the normal'to the 
circular section of the surface of elasticity, or the optic axis*. 

In the article alluded to, I have entered into an account of 
soRifB experiments, undertaken at the request of Professor Ha¬ 
milton, which establish the existence of the drst case of coni¬ 
cal refraction; and go far, therefore, to support the theory of 
which it is a consequence. 1 have only to add, on this part 
of the subject, that additional measurements, taken since that 
paper was written, indicate a nearer agreement between the 
observed and computed cones than was at h^st obtained. 

I have since succeeded in observing also the second species 
of conical refraction; and 1 now propose to give^j^rief sketch 
of the results ol' experiments, referring for further dejiui 
to the forthcoming volume of the Transactions bf the Jtoyal 
Irish Acadeiqiy. 

It has been already mentioned, that the existence of this 
phenomenon de[)ctids upon the inathemaCcnl fact,—that the 
wave surface’s ir »:,bcd in an infinite nuinWr of points, con¬ 
stituting a small circle of coiitact, byu.^iigle plane parallel 
to one of the circular sections of the si,riace of elasticity. 
When a ray is incident upon the rrystal ^eternally, in such 
a direction that one refracted ray may be Itormal to the plane 
just mentioned, it will be divided into a':;one of rays within 
the crystal, determined by lines connecting the centre of the 
wave with the points of the periphery of the circle of contact. 


The 'gle of tl lis cone — tang 


d'—c^ ■, 


c being 


the m-Jan axis; and Us value in the case of atragonite, calcu¬ 
lated from’ the elements of this crystal as deternUied by Pro¬ 
fessor Uiulberg, is 1° 55'. 

Since the rays which coiupose this cone wiKbe refracted at 
emergence in a direction parallel to the incident ray, they will 
form a small cylinder of rays in air; the bnsej'jf the cylinder 
being the section of ^ cone formed by the second surface 
of the crystal. This cylinder i.>» in all cases extremely small, 
and th6 experiments necessary to detect Sts existence and as¬ 
certain its magnitude require more care than those hitherto 
described. 


nomenclature. Fr^ncI calls the former, the vptic axis, when he is de- 
finiiig'the term; hut he sitbseqiicntly applies the bame name to the other. 
Xfrar that 1 have also made the same double application of the term in 
■ my former communication on this subject; though [ have generally, with 
F^fesbor flafiultoh, used the word aup-ray to designate the latter. 

* See lifst jiote. 



inpomt^ along the Axes ^Biaxal CrtfsUtls, 300 


Hie first employed, was that of a lamp placed at s&Aie 

distanee; and hi order to procure an incident ray as minute 
as possible, this ii^i was made to pass dirough two smidl 
apertures; (Mie of i^ich was in a screen placed near the flame, 
and the other perforated in a thin plate of metal close to die 
first surflice ofme crystal. Observing the two m vs into whidi 
the incident ray is generally divided, 1 tamed the costal 
slowly, so as to alter the incidence veiy gradually. After 
some trials, in which 1 was partly guided by the cnan^s in 
the relative position of these rays, 1 at length succeeds in 
obtaining an incidence at which the two rays were seen to 
spread into tf continuous circle; the diameter of which was ap> 
parently equ^to the interv«U between them when near toe 
ultimate^'lio^ilfh, 

'The emlrgent light in this instance,was rer^eivedl 
the '.ftsistrd *jv a lens. On repc' d| 0 >«iperiment 
with'tbir'^nirs light, E was enabled to receive the emergent 
cyliftder upon u buiall screen of silver paper, and to see that 
there was nr seiisib'e th^ermice in the magritude of the sec 
tion at diifeient distafi^ from the crystal. 

When the adjusinumt was perfect, the light ‘>f the entire 
annulus was white and of eqM^« intensity throughout. But 
on a very slight deviation fnim the exact incidence, two op 
]K)site quadrants of the circle appeared more faint than the two 
others; and the two pairs wtre of coirplcmentary colours. 

The theoretical incidence is easpy :alcuJatea The 
which proceeds within the crtsial .o li e direction the cntic 
axis being a normal to the wave-' 'lore, the direction I the 
corresponding incident ray will bu u'ven by Ji':: oruirar. iiw 
of the sines, assuming us the reflartiv. index the mean mdcSk 
of the crystal. The angle which the optic axis makes with 
the axis of x, or with the perpendicular to the surface of ib- . 


cidence, is equal to tang 


1 


and its value in the 


case of arragonite is f>*^ I'', assuming the values of the three 
indices as determined for the lay h by 'Professor Rttdberg* 
The corresponding angle of incidence is 16° 19^, the refroo* 
tive index being 1*6863. Now the observed angle of inddmiGe^ 
which was obtained by measuring the a^le Mtween the In¬ 
cident and reflected rays, was 15° 40*; dif&ringfrom the coin<k 
puted angle by 3V. 

In order to determine the angle of the cone^ I met sored the 
diometer of its section made by the second surface of the ci^ 
slal; and found it to be *016 of an inch. Ilie thickness of me 
crystal was *49 of an inch, and the inclination of the ccmical 
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pencil to the perpendicular about 9°. Hie angle of the cone, 
computed troin these data, was found to be 50^; cli0eriiig 
by S' only from that assigned by theory. 

Examining tlie emergent ravs with a tourmaline plate, I 
found that they were polarized, and according to tne law 
already observed in the former case of conical retraction. The 
result was in this case predicted by theory; in the former in¬ 
stance it was first discovered by observation. 


XXXIV. On the Theory ff Voltaic Action. By Mr. John 

Prjdeaux*. 

Sect. I. Of the Relation between Voltaic and Common ELectiicHy. 

I. T'\IST1NCT10NS have been drawn between electricity 

from the machine, and that from the voltaic apparatus; 
difference of tension having been considered insufficient to 
account for the difference of their effects. Dr. Hare is, I be¬ 
lieve, the only chemist who has offered an explanation of this 
iiistinction, which he does by re^rding voltaic as a coni|X)und 
of comiP'electricity and caloric. 

Because a) It warms oU bodies through which it passes, 
unless very ^ood and sufficient conductors, of caloric as well 

II. ' of *!lectricity. 

if) A M ire may be made, by a strong voltaic current, to 
coritin'ie radiating caloric for an indefinite time; which calo¬ 
ric, i:i ’ess indefinitely contained in the wire, must be supplied 
by’t‘’»a current. 

c) By passing through charcoal, or other bad conductors of 
heat, the caloric may actually be separated from the electri¬ 
city ^ which is thus deprived of its heating power. 

And hence Dr. Hare names the operation of his apparatus 
calorimotion,’’ iu contratlistiiiction to electromotion. 

2. Whether Dr. Hare has abandoned this theory, I do pot 
1 v1j>.>v/. If hot, it might be argued in reply,— 

£.) That reducing the diameter of a good conductor, disen^ 
gages the heat as e^tually, or even more so, than substituting 
a bad one. 

■’’ ) That in^ reference to the wire, it may be mode to give 
^ m; light indefinitely, by heat; supplied invisibly by hot air f, 
or In .ny other mode, even that of the voltaic current; whence^ 

* Comaittnica^ecI by the author. ^ 

f Over'a flume of liydrwen.gas, near bb poMsible without tonching it, 
hold a slip of pletimim foil, edge downwards. The foil will continue to 
glow VO lung as it uid ,thc floitie arc kept steady. The little platinum s()iral 
Jainp^ iivVapiiitr of spirit, is a more striking but less uneqiiivucal evidence 
thing.' 
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by parity of rea^oniiicv light should be containetl in 
aiici the voltaic fluid, uule^s it also*be indeAuitely contain^ 
in the wire; and heat may be indefinitely continued by fric- 
ttQP, where its source is yet more obscure. 

c) That common electricity passed throuj;h a water tube is 
deprived of its power of deflagration, or of even 
Mr. Harris’s delicate air-electrometer*, more eflectunUy than 
voltaic electricity is by passing through charcoal, which may 
be thus proved:— 

A pair of Leyden jars, connected in both coatings, were 
set on an insulating stool; their outer and inner coatings com¬ 
municating respectively with two balls, set at inch apart. 
Between the titter coating and its ball, Harris’s thermotesC 
was interposed*. The prime conductor being put in commu¬ 
nication with the inner coating, the outer having of course a 
communication with the ground, the machine was turned 
until the jars discharged themselves through the balls. TJie 
thermotest rose 12", or 1*2 inch; and so repeatedly, at Uie 
G4th turn of the machine, with a smart explosion at each dis¬ 
charge. 

A glass tube, about 7 inclios long and | calibre, filled with 
water, and wired through n cork at each end, was now ii rer- 
posed between the inner coating and its ball. The discha 
now took place with a sharp hissing sound, a blue spark, and 
iio ^ect whatever on the therniotest, although ii retjuin d 70 
or more turns of the machine to make the spark pass; and 
very little electricity was lell in the jars. 

The water tube was next placed between tljc prime con¬ 
ductor and the inner coating, a siuiilar one being made *o 
communicate between the outer coating and the grountl;—thus 
tlie jars were charged both inside and out through die wc.-;r 
tubes; and ilj in the case just tjuoted, the inaction on thethei- 
motest was caused by abstraction of caloricin passing rbrot’i,'' 
the water, that caloric being now abstracted in churgivv the 
jars, no heat could be produced in their discharge. P**it on 
discharging them through the meUdlic circuit, as at first, die 
therniotest rose in the same manner; and o;i repeating and 
varying the experiment, the same elfect was alwi^’S producrtt 
by any given number of turns ot the machine thrown on the 
jars, whether charged through water or meta!, provided (.iiey 
were discharged through metal; and the eflhct was andbrmiy 
null when the discharge took place through water. 

• To avoid circumlocution or ambiguity in the frecjiieiil repetition of the 
wordu “electronictcr,” ■•galvanometer,” &c., 1 shall take the liberty of 
(iistingiiishing Mr. Harris’s instrument by the term “ tlicrinotcst”; aiiU the 
galvanometer of Professor ('uinminj! by the name ” iiiaynetest.” 

2 L 2 
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To put Dr* Hare’s charcoal experiment to a test as nearly 
parallel as the.cases seem to admi^— 

A card was placed between two copper plates, bound round 
with wire, and set in the fire until the card was well charred. 
It was then taken out and put between two plates of poHshed 
copper, to each of which a wire was solderea; they were then 
bound round tightly with many turns of waxed thread, and a 
wooden wedge afterwards thrust under the thread, on each 
side, so as to insure the charcoal being firmly and uniformly 
pressed between the plates. The two wires were then made 
the connexion between a thermotest and a magnetest, one 
connected with each pole of a large voltaic pair, weakly 
charged. Neither instrument was distinctly affected. 

A multiplier being substituted for the magnetest. the needle 
deviated a few decrees. A slip of bright copper was now 
doubled so as to pinch the plates containing the charcoal, and 
tlius complete the metallic conimunicutioii. The needle was 
set spinning, and the thermotest rose 10° an inch. 

I ne charge was now increased to about ^,-th of nitric acid, 
£1 smaller pail* being cmplo 3 ’cd (30); the charcoal and slip of 
ro^ipei foiming the communication alternately; and the mul- 
tipher being again superseded by the magnetest. The results 
are given in the following tabic. 

(The column headed Mag.” is the deflection of the needle. 
—>*"’ Curr ” is the intensity of the current, calculated from the 
deflection, Bccquerel’s table.— Ami. de Chim, et de Phys, 
for August 1329. — “ Thcr.” is the rise of tlie thermotest.) 


Through Charcoal. i 

1 Through Copper. 

Mag. 

Curr. 

T/icr. 1 

JHag. 

Curr. 

Ther 

25“ 

lii 

1*5 1 

48° 

60 

8 

30 

23 

2 

50 

68 

8 

25 

16 

1 

48 

60 

8 

25 

16 

2 i 

46 

54 

7 

Mean 27 

18 

1*6 

48 

61 



lleic the electric current is obstructed by the charcoal, ns 
" tha calotl^\ and the calorific eflect is, in each case, 
m such proportion to the current as would he expected, coii- 
sidaring that weak currents which pass through the wire with¬ 
out resistance dp not heat ^t at all; whence the heat must 
increai^e at a greater rate than the current. 

' Thus it is seen that charcoal obstructs the electric as well 
a^ the calorific current; and that common electricity h more 
eficctiially deprived of its heiiling power by passing through 
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water, than voltaic by passing through charcoal; and it seems 
to follow, that bad conductors act, in case of the sfaock,^by di* 
minishiiig its impetus; of the current by reducing its<|uantkv; 
and thus allowing of their passing tranquilly through the 
thermotest wire. 

I think I am prepared to show, on a future occasion, that 
the heat of electricity is proportionate to, and consequently 
dependent on, the resistance it encounters in the suostaiice 
heated; the shock presenting some analbgy with pereusston, 
the current with friction. 

Dr. Hare seems also to have regarded voltaic electricity as 
acting on particles, and not on masses; an opinion which has 
of course long yielded to llie whole body of facts belonging 
to electro-magnetism. 

3. Coininon electricity, produced on non-conductors, is 
transmitted through a greater or les.s thickness of air, and 
must therefore possess a certain degree of tensicHi; by which, 
when transferred lo conductors, it is forced to their surface, 
and retained there only by the non-conducting power of the 
surrounding air. 

4. Voltaic electricity is produced through the of 

semi-conductors, and cannot acquire threat tensic i, !>eeause 
tlie resistance to its return is not sulftcient. But by niuUiply* 
ing the strata of imperfect conductors through which it must 
force its way to return; that is, by increasing the numl)er of 
alternations,—this tension may be increased to a liin.t not yet 
ascertained. 

Its production is perfectly continuous, and its quoUtuy such, 
that Van Marum found bis great battery charged, by instan¬ 
taneous contact with 100 ])air of 2-inch plates, as high os die 
pile itself,—a charge wliich would Lave requir^ several turns 
of his gigantic inacliine. 

And on this continual flood seem to depend the chemical 
and (ill case of voltaisin, where the impetus is small) the calo¬ 
rific effect; for weak piles are said by Seuger to have their 
effects remarkably increased, in these I’espects, by being let 
ofi^ as it were, over the large conducting surfree of a coated 
jar; whilst by redneing the magnitnd':; of the plates, confining 
their {mints of contact with, the liquid f i?), or even c^^ructing 
the conducting power ot the latt-r, .he current may b' so re¬ 
stricted us to produce tension only, 

5. Thermo-electricity, being u.>oaily produced, tm perfect 
conductors, may be expected to be still more free from tension 
than voltaic electricity; its quantity andcoiitinuity being marked 
by its powerful action on the needle. Yet even this may be 
made to affect the gold leaf electroscope, l>y using a metal of 
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difficult cciiiductioUf aa platiutim; connecting tfac other end 
with the groundj tlirough an imperfect conductor, hot glass, 
or the finger*. 

6. Though these observations leave unanswered many of the 
objections to die identity of voltaic and common' electricity, 
those objections do not seem to me sufficient, afier the striking 
experiment of Dr. Wollaston f, to establish any other distincs 
tion between them than difference of tension; nor will any 
other distinction be considered, in the following pages, between 
the electrical and chemical effects of the pile. Tension is even 
well known to expedite and facilitate the decon)])ositioii of water 
and salts by die voltaic current. 

Sect. II. Of the received Voltaic Theories, 

7. The insufficiency of the theory adopted by the acute 
philosopher, whose name stands for ever enshrined in this 
branch of electrical science'; by which the action of the pile 
was referred solely to tlie electromotive force of the metals; 
that is, its inadequacy to account, without noticing the decom¬ 
position of the ciiargc, for the copious flood of electricity which 
disdnguishes its opei ation,—was early perceived. And it has 
since l}C'»n shown by experiment, varied in a multitude of 
ways, that decided electrical action may be produced by two 
pieces of the same metal, in the same fluid (40, 41, 45); and 
that die efficacy of the liquid charge depends more on its fa¬ 
cility of decomposition than on its conducting power. 

8. To Dr. Wollaston is generally attributed another Uieory, 
which imputes the eflects of the pile to decomposition of the 
liquiil charge, and its chemical action on the zinc. lie has 
tx^ii followed by Professor De la Revc, of Geneva, who goes 
furdiar than Wollaston probably ever intended to do, atlri- 
butuptg the effects entncly to the chemical action; and dis- 
putiog die validity even of Volta’s leading experiment, the 
produothm of electricity by contact of zinc and copper^. But 
the aJectromouve effects ot the metals ore established by iiiiine- 

* Becquerel, Aon. de Chim. et de Pkys. for August 18S9. 

i* Dr. WoUaston’s experiment here nliiicled to, is that in which copper 
was cie|)Osited on the negative wire, and rcdUsnlved, l>^ reverting the coit- 
nexion. A gross analogy witii volt-tic decomposition may be also noticed 
in an experiment where the dilicultv of obtaining continuity in coiiinion 
electricity ia obviated.— 

Pass g native ball ever tJie face t'f a cake of resin, in hincifiil lines of 
any kindr ond a positive ball over the same lace in other lines. Dust the 
plate with a mixture of |>owdered sulphur and red lead. TJic powders will 
separate according to their electrical character, and mark out tlie lines 
descrfoetl by the respective electricities, in red and yellow. 

• Vkrm, H de Phys. for November 1 
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rous and unequivocal experiments, amongst wbicli diefoHowing 
may be cited us well suited to contrast it with the chemicfd 
source of electricity. 

9 . Professor Berzelius took 12 glasses, each 3 inches deep 
and ^ inch wide, half filled them with alkalescent muriate of 
lime, the other half with dilute nitric acid. Info each he 

with a zinc foot, the zinc lying in the alka- 
copf^r bending over into the acid of the 
This formed what is commonly called the 

_ loles were unconnected, the copper dissolved 

in the ncidj and the zinc remained unacted on; but as soon as 
the connexion was made (through solution of salt), the solu¬ 
tion of copper ceased, and the zinc began to oxidate, the zinc 
becoming positive (in the liquid) and the copper negative, as 
usual in voltaic arrangements. 

Here the chemical action, which was in full play on the 
copper, before the electrical circulation was opened, iiu>icad 
of directing that circulation, was checked, and reversed 
by it. 

A simpler variation of this experimen.' will be described 
(] 4 ). And it will also be seen (13), that placing th^' vXrr *> 
an alkaline, the copper in an acid solution, is n<ore efficacious 
than the contrary arrangement, although the acid acts much 
more freely on the zinc than on the copper. 

It is also generally known, that of neutral salt**, nene (t:x- 
cept sal-ammoniac) makes n more efficacious charge flian sul- 
phale of zinc, which is very unlikely to undergo decompo¬ 
sition.^ . 

10. Sir Humphry Davy’s theory assumes that* ** chemical 
and electrical attractions are produced by tlie same cauAe; 
acting in one case on particles, in the other on masses: .iSnd 
the same property, under different modifications, is the aOuSe 
of all the phsenoinena exhibited by difiereiit voltaic combinft- 
tions.” A view so comprehensive, embracing every modifi¬ 
cation of chemical as well as electrical action, seems to include 
the other two, and every one tl'iaf has been, or cuti be, 
tempted on the subject. But wh'tt it gnins in extent it waiite 
in distinctness. 

11. It may, however, be limited i;h>. **attraction,” 

and by the statements that u plate of platinum in solution qf 
potass is positive to a plate of ti.e some metal in acid, in <»h- 
sequence of the attraction of the oxygen of the acid for the 
one plate, and of that of the metal oi the potass for. the other; 
—a consequence not very evident. Also, that the cause of a 


put a o)pper wire 
iescent liquid, the 
succeeding glass, 
circle of cups. 

So loner as the n 


* Pliilosiopliical Trnnsiu.'tioli;i, ISiib', Part IV. 



216 Mr. J. Prideaux<o» the Tkeoey of Vaiiate Actioai. 

current virhen two plates of zinc act in the $ame aeidy i% one 
being tarnished and therefora negative”* to Um other; an 
explanation inconsistent with an experunent of Mr. Sttirgeon’a 
(41), derived probably from this yery paper of Davy’s. 

tSect ZIL the initial ^ctromt^ion in the HetaU, 

12. Yohn, finding that he could not exalt his electromotive 
power by piling pairs of zinc and copper one upon another, 
thought of interposing flakes of wet paper between the pairs, 
and succeeded. Other investigators have since varied the 
form of tlic apparatus, and every one of its elements;—have 
still foutul zinc and copper tlie most convenient metals for the 
purpose, but have made great improvement in the liquid. 
Nitric acid, properly dilated, seems, under all circumstances, 
the most elKcacious of these; but for the electromotive in¬ 
fluence only, the most effisetive arrangement is zinc, alkal4 
acid, copper. 

13. With whom or when this discovery originated, 1 do 
not know; but it is stated in Berzelius, Traite de Chimie, 
i. 152, that the little apparatus described (9) filled, half with 
alkaline, half *.vith acid solutions, the zinc plunged in the al¬ 
kali, the copper in the acid; produces more decided effects 
than when the zinc is placed in the acid, the copper in die 
alkali. In repeating this experiment 1 was annwed with the 
negative effect of the copper stem, passing up from the zinc 
through the acid, from which more hydrogen was oftefi>given 
off than from tlie little copper plate which came over fitm the 
a'ljoining glass. This rendered the results variable to 
obviate it the plates were bent off at right angles, so as to lie 
fint, and shallow cups were employed instead of glasses; the 
depth of the strata of alkali and acid being thns - reduced to 
4- or f inch each, the stems had less intermring effect. The 
steadiness of result thus produced, suggested a simpler form 
of the experiment. 

14. A glass tumbler being filled to the depth of ^ inch 
with solution of common salt olkalised with potassf; an inch 
deep of diluted muriatic acid:): ^.^as poured on carefully, so as 
to float above the alkali, without disturbing it. The latter 
having been coloured with logwood, the surface of s^aration 
was as distincU}* visible as that of the glass was from the 
table. 

A ptate of zinc, and another of copper, each 2 inches 

* The term "* amative” here, and in other part;, of the first section of 
Desy’spa tier, seems to he misapplied. 

. t 1 ounce, water ^ pint, Jiq. potassae ] ounce. 

{ Water 1 pint, muriatic acid 3 drachms. 
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square, bang each furnished with a ccq^per wire soldered on, 
the wires 18 inches long, and amalganiatcfl at the further ends; 
these plates were alternately plac^ Hat on the alkali, the zinc 
being put in the acid just above die alkaline surface, when the 
copper was in alkali, and vice versd. 

The following table gives the deflections of the magnetest 
needle. 


ExperiineDts 
3 i 


Mean. Curr. 


Zinc in alkali ... 26° 25 25 26 26 25*5 17 

Zinc in acid. 9 7 8 7 8 8 4 

Tile zinc was soon covered with gelatinous white oxide in 
the alkali; and the copper in the acid gave oil' hydrogen gas 
copiously, but without giving the slightest tinge to the liquor* 

The above table gives oni^ about the average of many ex¬ 
periments, some of which diflered considerably from the nutn- 
liers there given, influenced by the strength and depth of the 
alkaline solution, oi'which more (21). 

15. If two glasses be iilled with solution of comnion salt or 
sulphate of zinc, and connected by a syphon of water and a 
pair of zinc and copper, connectetl through tlie multiplier, be 
)>lunged one plate in each glass,—divergence of course ensues. 
Now add some acid to the glass containing the zinc, no in¬ 
crease takes place in the divergence. Change the glasses so 
that tb6 copper shall be in the acidulated one, the divergence 
is dec|d^ily increased. 

16. ^Jh both these eases (14, 1.5.) we have the zinc andcop- 
)7er in inetnllic connexion through the magnetest, and iu 
Liquid communication through the same fluitts; the only dif¬ 
ference being in the or<ler of arrangements of the liquids. 

Hence the increased eflert is not ntt:ibiitable to varied elec¬ 
trical relation betw’een the metals; to diflerent cond**cting 
power in the liquid, still less to oliemical action, that oeing 
greatest when the zinc is in aci;.’, v/here the voltaic action is 
least. 

17. At an early perioil in voHaic history, Mr. I)e Luc ana¬ 

lysed the pile, separating, by inievj; osiog a brass wire tripod, 
one of the members from on:h group of zinc, copper, wet 
cloth. His first pile was^ sM.rev, tripod, '<inc^ cloth; silver, 
tripod, &c., and this product: i ail ihe ciTects of a good pile; 
the tripod forming a regular ^mnexiou between the 

zinc and silver, and tlie wet cloth being in tull communication 
with the other face of each. 

His second pile was, silver, tripod, cloth, zinc; silver, 
tiipod, cloth, &c., and this pioduced dectrical, bui no che- 
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mical effects. The zinc and silver were in good contact, and 
so were the zinc and cloth; but the cloth communicated with 
the silver only through the points of the tripod, a contact 
with the liquid insufficient to convey a current capable of any 
chemical action. 

His third pile was, zinc, tripod, cloth, silver; zinc, tripod, 
wet cloth, &c.; and this produced no effects at all. The pile 
was inert. Yet (us noticed 16.) the communication here was 
the same as in the previous experiment, except that the tripod 
intercepted the contact of the zinc with the liquid, instead of 
that of the silver. But the tripod was of brass, which is nega¬ 
tive to zinc, and was in contact with it on one side; whilst the 
silver, also negative, was in contact with it on the other. And 
De Luc attributes die inaction of this pile to the neutralizing 
effect of the brass and silver on opposite sides of the zinc. 

18. To see how far this explanation, which seemed very 
probable, would apply, the pair of plates described (14-.) were 
connected with a multiplier; the copper placed on the table, 
a ffake of wet paper laid on it, and the zinc plate pressed 
gently on the paper. 

Deflection . . . 30® 

A slip of sheet copper -j- inch wide, and 3 long, bent into a 
ring 1 inch diameter, was tlien placed between the paper and 
the zinc plate (as in De Luc’s third pile). The effect was 
{as then) null, 0, although greater pressure than before was 
applied on the zinc. 

A slip of sheet zinc, of similar dimensions td' the^cc^er, 
tind similarly bent, was now substituted for it. if 

Deflection . . . 27® 

The paper was now taken up from the copper, and the zinc 
ring laid on the copper plate; then wet paper, then the zinc 
plate- 

Deflection ... 0® 

The zinc ring was now removed, and the copper one sub¬ 
stituted for it, between the paper and the copper plate. 

Deflection . . . 15® 

So that interception of the contact between either of tlie 
metals and the liquid, by a ring the electro-opposite metal, 
entirely intercepts the current. 

19. The action when the wet paper was in full contact with 
the copper, and only with the ring of zinc, gave deflection 27®. 

When in entire contact *vi'tA the zinc plate, but only with 
the ring of copper. 

Deflection . . . 15® 

,15 to 27® deflection being in the proportion of 8 to 19 of 
diectrreal curi^nt. And this held good (not as to exact pro- 
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portions)) wliether water) a saline solution) or an acid was em¬ 
ployed. 

But on soaking the paper in a strong alkaline solDti<»i {liquor 
potassffi), the rate was inverted, and the maximum efiert pr<H 
duced when the liquid was in full contact with the zinc. 

Alcohol produced) as might be expected, no effect whatever. 

In these experiments, the effect of the copper is wenkeiieil 
by the liquid in contact with it being electro-positive (alkaline), 
and destroyed by the interposition of a ring of positive metal 
(zinc) between it and the liquid. And the effect of the zinc is 
reduced by negative character in the liquid with which it is 
in contact) or annulled by the interposition of a ring of nega¬ 
tive metal between it and the liquid. 

20. This similar effect of homo-electric metals and liquids, 
and vice verstU in their contact with the voltaic plates, seems 
to offer a clue to the theory of the cases, (9, 13, li-j 15. 45,) 
and of other unexplained pheenomena of the pile. If a nega¬ 
tive metal) placed between the zinc and the liquid, neutralise** 
the effect of the silver on'^tlie other side, has not n negative 
property in the liquid itself a similar tendency ?—-modified and 
impaired, of course, by the mobility and unsteadiness of liquid 
particles. 

If it be so, when a negative liquid is in ccaitact with tlie 
zinc of a voltaic pair, the effect should be (except chemical 
action, 40.) the difference between the influence of the negative 
metal ^d-the negative liquid. On the other hand, when the 
negatK^ditluid is in contact with the cupper, the effect should 
be, thd^'^tUliMaice of the zinc, plus that of the negative liqntd. 
And if We possessed a liquid of good conducting power, wnich 
should be electro-positive to zinc, the condition of that metal 
might be likewise exalted. But Jierc we are restrained by 
the non-conducting power of oils, naphtha, alcohol and the 
like; and as water is negative to zinc, and alkaline solutions 
seem to lose in conducting power faster than they ^in in 
electro-positive condition, a solution of neutral salt slighuy alaar 
lized seems to answer the best purpose with this metal: for—«■ 

21. In experiment (14.) when the alkaline liquid contained 
a double quantity of potass^ and was poured in nearly aU inch 
deep, the effect was remarkably weakened, the ded^tion cf 
the needle not exceeding 10*^ or 12'^; and very Hide oxide 
formed on the zinc, or hydregen on the copper. But— 

22. When the liquid was of the strength given (14, nbte^ 
and only 4 iiich deep,—as the z\m became coated with gela¬ 
tinous white oxide, so the alkaline stratum was gradually be¬ 
coming shallower, by the electrical current carrying it up into 
the acid; and thus what was lost in conducting power by the 

2 h' 2 



2dO On the Existence of a Root Jin’ at^ Equation. 

coating of oxkle^ was gained, on the other hand)'by the re* 
duction of the alkaline stratum; and the consequence was a 
singular steadiness of action, the needle continuing for an 
hour within a degree or two ^ its maximum deflection. 

This durability of action oflfers the means of a new class of 
voltaic researches, on which I am not yet pre^xired to make 
any report. 

23. Worn multiplied experiments of the kind above quoted, 
it may be inferred that the metals partake of the electrical 
character of the liquids in contact with them; their electric 
condition being exalted if that liquid is similar, and depressed 
if it is of the opposite kind. And hence the fact observed by 
Morichini, tliat an addition to the quaiitit}' of copper iticreabcs 
the power of a voltaic pair, the charge being always nega¬ 
tive, and therefore homo-electric with cop|ier. 

24<. Whatever be the nature of electricity, it would seem to 
Ixj connected with material particles by something analogous 
(.o affinity; inducing bodies which are naturally positive, to 
withdraw positive electricity from those which are naturally 
negative, when bremght into mutual contact. In what way 
they do this 1 am unable to conceive in a manner consistent 
at once with the pluenoniena. with chemical analogy, and with 
probability; nor are experimental indications very easily 
found. 1 may perhaps venture the surmise, that repulsion is 
the stimulative, attraction the suppressive, principle of voltaic 
agency. 

[To be continued.] .4 'irri H 


XXXV. Further Oeniomfration of the F^jnsience a real 

or imaginary Root J'or any proposed Equation, liy H. 

MuKFiir, Ei>q.f M,A.^ FcUov? of Cains College, Camh'idge, 

Fo the Editors of the Philosophicol Magazine and Journal. 

Gentlemen, 

your Number for January^ you favom*ed me with the 
insertion of a simple tleinonstration relative to the exist¬ 
ence of a reei or imaginary root for any projiosed equation. 
I beg leave tc reproduce tiiat proof hi a more distinct point 
of •view *r thv- present Number. 

the equation f {x) 0 Is of odd dimensions, it. is 

known from the simplest prij.; 2 ples that there exists a real 

When the function f (•*) is of even dimensions, 'put 
p q v' —* i for jr; where^and q are real quantities, the re¬ 
sult R will evidently be of the form P 4- Q V’”— !• Where 
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Pf Q are real functions of^ ani) aod the lattcHr of odd di- 
nensioiwio Q» therefore a real value.of ^ ooiresponding.to 
ai^r proposed real value of p may always be tbund so as Jo 
make Q «= 0» and then we have K s P, a <|uantity alwi^s real. 

By ass^ing top real values indefinite in number. Uie real 
values of R thus obtained must either pass through zero, or 
else some one result is nearer to zero than any other. 

In the laller case putting p + ^ for 'p, and supposing such 
a value assigned to q that Q = 0, we should obtain a result 


R = P +AA. (J) 

in W'hich the lowest power ofalone is included, since we 
may suppose h very small. 

But if we put for p, p + ^ cos^ + — 1 sin tliis 

substitution will lend evidently to the same result as if we 

w 

put for p, ji + cos ^; and for q^ g ^ sin ^, andareal value 


may therefore be found fur 9 ^ sin and consequently also 

for q such that Q shall still I'aiiish, aud we get 

R = P 4 - A A "^cos ^ + v' — 1 sin 


L «J 

= P — A 4... ( 2 ) 


On^jM th 6 real values of K marked ( 1 ), ( 2 ) must necessarily 
be to atero than P, contrary to supposition. Hence 

it foU^o that R passes through zero; that is, the equation 
f (r) = 0 always admits a root of the form p + 5 v' — 1 
where ^ ami q are real cpian tides. 

Coins College, Jan. 11 . II. MiniPHY. 


XXXVI. Suggestion regarding the Improx'ement of fAgh.h 
houses. By John Rob » son, £^q. Sec. R.S. Ed, ^ 

To the Editors of the Ph 'losophicat Magazine and Journal, 
Gentlemen, 

A S there are some circunisianres which make ii probable 
that a light fd* large voiu^<''.’, though of moderate intensity, 
should be recognisable at a greater distance during foggy 
weather^ than one of small extent, though more brilliant, aud 
capable of penetrating further in a deal' atmosphere, ii appears 
to be de.sirable that .some person who liu.s the means o( doing 
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it, should try whether a large blaze of pvrotecbnio composition 
(^e red light from strontian would perhaps answer well), or 
the ordinary illumination of a lighthouse apparatus, be seen at 
die greatest distance in a dense fog. 

If it should prove that the blaze, by illuminating the clouds 
or fog, possess any considerable advantage in such cases, if 
would obviously be expedient to make occasional exhibitions 
of such signals on lighthouses. 

I am, Gentlemen, very truly Yours, 

John Kojiisok. 


XXXVII. Proceedings of Learned Societies. 

LINNiGAK SOCIETY. 

Jan. 15, and A PAPER was rend on the Lycium of Dioscorides, 

Feb. 5. by J. Forbes Royle, Esq., late Superintendant of 
the Bon. East India Company's Fotanic Garden at Seharampore. 

From the curious researches of the author, it appears that the sub¬ 
stances known ir the East under the names Haoziz, Rusot. and 
Dar~huld, a:e the produce of a species of Barberry: and that the 
words lo*jfynn or loohjon are given by Arabic writers as the Greek 
synonyms of Hoo’dz, followed by the description given by Diosco- 
vidfes of Lyctnm, Avw'v, which is doubtless the word given by the 
Arab writers as lookjnn, or corruptly lofyortt their character'fur 
/'and differing only by a diacritical point placed Over thMletter. 
He therefore concludes this substance in the Matpriif4iA|||||K be 
the product of the wood or rf^ot of a species now 

applied in rases of indanunation of the eyes, 

POYAL ASTItOVOMICAL SOCIETY. 

November D, lb3‘2.—^'Fhe following communications vi*ere real!;— 
Observations of Biela's Comet, by Sir J. F. VV. Herschel. 

*'The moon being sufficiently removed frohi the presumed place of 
this interesting object, aim the promising aspect of the evening of 
the 22nd September last nolaing out hopes of detecting it by the 
powerful light of the 20*feet rstiector, I directed that instrument, with 
a riewly-polished .nirror, to a pomt of the heavens determined by 
taking a mean of the right ascensions and declinations, calculated by 
M. Ssntini from his own and from Dannoiseau's elements. A haze, 
however, which, as the evening acivanted, rapidly increased to a de- 
.rided cUwdt disappointed my expectations for that night; but on the 
following evening, the sky being perfectly clear, after sweeping to 
und fro w about live minutes over the place similarly calculated for 
the time of observation, 1 had the satisfaction of seeing the comet 
enter the field as'a conspicuous nebula of about 2^' or 3' in diameter, 
and of siich a degree of brightness as would entitle it to a place in 
my fb;ftiers first class, or * bright nebute.* It had no tail; and though . 
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Ha rate of Incrcdhe of density towards the centre was mlSker more 
rapid and decided than about thecircumferencej yet there was nothing 
in the least entitled to the name of a nucleus. As no nebula exisi^ 
in that part of the heavens which could be confounded with an Object 
of this description, it was of course immediately recognised as the object 
sought: but had 1 eutertained any doubt of its ideatity, it would bare 
been dispelled by its motion, which, during an hour and a half, or 
thereabouts, tliat 1 kept it in view, was very considerable. At the 
commencement of my observation, it formed an irregular trapezium 
with three pretty bright stars. A, B, C; with two of which 1 measured 
its angles of position, and, on repeating the measures after a short 
interval, found them sensibly altered. The change of place speedily 
became remarkable to the eye, and was such as to carry the comet 
towards two or three other pretty bright stars, D, E, in a distant part 
of the field. In approaching these, it passed directly over n small 
cluster or knot of minute stars, of the J6th or 17 th magnitude, which 
occupied a space about a minute or two in diameter; and, when on 
the cluster, it presented «the appearance of a nebula resolvable, and 
partly resolved, into stars, the stars of the cluster being visible through 
the comet. * 

A more striking proof could not have been offered of the extreme 
translucency of the matter of which this comet consists, llie most 
trifiing fog would have entirely effaced this group of stars; yet they 
continued visible through a thickness of the couietic matter, which, 
calculating from its distance and apparent diameter, must hate e<r- 
ceeded 50,000 miles, at least towards its central parts. That an? 
stib^of the cluster was centrally covered is, indeed, more t'run 1 ^'on 
niaMii||tebut the^ general bulk of the comet may certainly bv siiid to 

oner the group. 

at that time in a great measure dismantled^ 
for thu^Upwo ^ making some changes in the sweeping apparatus, 
I was urable to determine, as I could have wished, the place of the 
comet by an extra-meridian sweep; I was, therefore, obliged to have 
recourse to the 7-feet equ^atoriai (aperture 5 inches), with wluch, at 
best, 1 could only hope to procure an approximate place; and from 
my knowledge at its comparative inefficiency in showing nebule, [ 
had very slender expectation of being able to see it at all. However, 
by caretully noting in the finder of the large instrument the exact 
locality of the spot with respect to the stars 5, y, and r Auriga, I was 
enabled, with no great difficulty, to find the telescopic constdlatiou 
consisting of the stars A, B, C, D, £, with which I had compared 
the comet in the refiector; and, after very long and careful attention 
in a field totally dark, and without the smallest light in the observatory, 
1 succeeded in obtaining a sight of the comet in the place where, fiMm 
its motion during the interval, I expected to find it. Under .such 
circumstances, any determination of its place must be exceedingly 
vague; and, in fact, on reducing three comparisons which 1 obtain^, 
directly and indirectly, of its place with that of 0 Auriga, it became 
evident that in one of them 1 must have mistaken a retina) s^ieetfum 
produced by nervous excitement, for the comet. For their results 
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when reduced gave as follows* (calling <t and d the right ascension 
and declination of 0 Auriga, and a'those of the comet): 

By the first compsrison... — 8"* 4*.I* =» I — 53 ' so* 


second. m' »* a — 9 9 .I — 59 O 

third.7 51 . y ^ ^ SS 48 


The sidereal times of observation (corrected for the clock’s error) 
being respectively a** 53"' 41**5, 4" 32" 40* 5, d** 51" 36*’5. The 
second of these results must evidently be rejected for the reason 
above mentioned; whence the mean of the two others gives* for 
4 S 25" 29**5 sid. time, 

«' = « - 7"57*-5.8' = J - 54 ' 39 ". * 

<« At 4" 51" 36**5, sid. time, the comet was compared with a small 
double star, whose upproxiniatc place fo>' 1830 0 was found, by com. 
}}arison witli 6 Auriga, to be 

JR Sh 40 " S 4**5 i DcrI. + 36 ® IS' 31 ". 

The stars composing this double star we shout the 8 th and 9 tli mag. 
nitndes j their distance, roi^ghly taken, abopt 65 parts of the micro¬ 
meter = 15"; and their angle of position 13° 20'^ s 103° 20'. 
This description will enable any observer easily to identify and re¬ 
observe the double star in question. The comet, at the time above 
slated, preceded the double star 38 seconds of time, and was found, 
by a micrometric estimation (for 1 cannot call it a measure),^to be 
about 550 parts =;: 2' 12" North of it. 

** On the next night, I again observed the comet with the 20 .fcct 
refl-^ctoi, and again found it without the least difficulty. It was yery 
1 ittlr., if at (kI iie.rcplibly brighter or larger than the preceding njght; 
iait had entirely cle jcrteo its former place, and was now nenrjmn^ej 
prett) Vrij 111 slur, oi ]:-iIy the lOtli magnitude, insulatedfield, 
uiul , asily ia.Mt-^.able, 'i'l.c approximate place of 
i tounil^ by comur.<'isur. with 6 by the equatorial, tohii|iiR' 0 ^^ypr 18**0; 
Decl. .3'Jl". 

I \'>i' 0 cured, thiough the intervention of this star, two indirect 
comparison!, of the comet with S Am iga ;; in both of which 1 wns, 
however, obl'gedto ..jrtimofelhc difference of declinations of the comet 
and star at 2 ', by icason of the CKtessive feebleness of the former, 
which rendered r.!l kneasurement impracticable. 1 also compared it 
twice directiy with C; but of these comparisons, one, when reduced, 
proved to have been an illusion of the kind above mentioned; i there¬ 
fore suppress its result. Those o' the others were as follow:— 

ByinterrentioDof j h m , m , a t 

the simdl star. W =■ l? I 4 smu. unic; jf =■ m 3 28*5 j S' <= 8 — I O o 

1st coraparisoR j 

By ditto, Sad dlito < — 3 j i •' * * — 2 14\i; 8' >= 8 — 1 o o 

By direct i^pa- S ^ g 31 , 4 ^ «' = • - 2 25*0 j 8' .. 8 - 1 1 O 

J_ ^ ^ 

Mean.f = 2 :jo 58 m' ~»-. 2 23*5; 8' -- 8 - 1 o 20 

* The mean place of t Aurifftr. brought tip to Jan. 1 , 1832, by the preccuion 

abMgnbd in the AiUonouiiral Catalogue, is 

AK 5" 48" 1j‘* 6. Uecl. + S“° IJ' 3:i". 









** Tfie following night it proved cloudy^ and my attention being 
distracted to other objects, I have not since pursued the comet j 
nor should 1 have thought it worth while to communicate observa¬ 
tions confessedly so imperfect as the present, to the Society, but 
for the high interest attaching to the object, well as for an im¬ 
pression left on my mind, by the excessive feebleness of its light as 
seen in the equatorial, that it may have escaped the notice of most 
observers at this early period of its appearance, for want of light, as 1 
am certain 1 could never have found it by any degree of attention 
with that instrument, hud not its precise place been given by the SO* 
feet reflector. 


'* I know not whether 1 may be pardoned the mention of a con¬ 
jecture in this place, as to the origin of a very striking phenomenon 
in the history of comets, which seems to have been satisfactorily 
established, at least in some instances, by positive observations ; 
which is, their dilatation of volumo as they recede from, and ^n- 
centration within a smaller compass as they approach, thef^n. 
This phxnomenon has been attempted to be accounted for a 
supposed prt'svure of the aether, whose density is assiiraltd tq 
increase in the sun’s vicinity. But, not to mention that the effect 
would not follow from the cause Without supposing' the mattei' of 
the comet impermeable to the tether (as a sponge is not compressed 
by lowering it in water unless inclosed In a water-tight case), it 
appears to me that the phaenomenon is explicable on a much less 
sratuitous supposition 3 viz. that of the exti;$melv feeble attractive 
ronjb’ by which the matter of a comet must be held to^ethc;*, owing 
^^jfi|^probable extreme minuteness of its mass. Cohesion fin 
to c\i'<t in a gaseous or nebulous body of svci' 
teop^V^O only bond of union between its mulernled 

gravitation to each other, which is hardly more 
than ^uxiapottition in space. Hence we must regard ea"!! 
moleraTe as constituting almost a separate, independent projectile, 
deserroing its own parabola about the sun. New, tne interval be¬ 
tween two or more parabolas described about a common focuit and 


having their axes coincident, is a minimum at the perihelion, and in¬ 
creases os we recede from it, in a ratio easily calculable. The 
volume, on this view of the subject, ought to increase in the sesqut- 
plIcaK%atio of the radius vector. ’I'jbe observations of Encke’s cornel, 
cited by M. Arago, indicate, no doubt, a much more rapid law of 
increase ; but, not to mention the difficulty of obtaining any positive 
measures of a body so ill-defined as a comet, the circumstances under 
which the observations must necessarily be made have a powerful 
tendency to exaggerate the effect 3 since, in pn^rticn qs q comel 
recedes from the sun, it is continually seen projecU.d upon a dhrker 
and darker part of the heavens ns it emerges from the twilightin 
consequence of which, exterior strata of the nebulosity become per¬ 
ceptible which were incapable of affecting the eye before. ‘ Thoke 
who are at all conversant with the observation of nebulae, will not 
fail to have remarked the rapfd rate of ihe obliteration produced by 
very trifling degrees of illumination, natural or artificial, of the field 
Third Series, Vol. 2. No. 9. March 1833. 2 G 
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of view. Now, it is precisely on comets or nebule, whose condensa¬ 
tion towards the centre is feeble and which (like the comets of Enckc 
and Biela,) have no nuclei, that this action is most powerful, and its 
effect most extensive. I would not, however, be understood by any 
means to deny the reality of a more rapid law of variation than that 
which results from the foregoing consideration. If it subsist, of course 
we must look out for another explanation. At all events, the con¬ 
clusion we have arrived at, regarded as a geometrical result, is not 
devoid of a certain degree of interest; and the cause 1 have assigned, 
having the character of a vera causa, cannot be excluded from some- 
share in the production of the observed effect, even should it not be 
found sufficient to account for the whole. 

" There is, however, another way in which the apparent dimen¬ 
sions of a comet may be conceived to vary with its proximity to the 
sun, while its real volume may remain unaltered, or even undergo a 
contrary change. The nebulous portion of the comet, or that which 
reflects the sun’s rays, is not improbably of the nature of a fog, i. e. 
a coltebtion of discrete particles^of a vaporizable fluid floating in a 
transj^retat medium. Now, as these molecules, during the comet’s 
approach to the sun, ab.sorb its rays and become heated, a portion 
of them will be constantly passing from the liquid and visible to the 
gaseous and invisible state. As this change must commence from 
without and be propagated inwards, the effect will be a diminution 
of the comet’s visible bulk. On the other hand, in its recess from 
the sun, it will part with ^he heat thus acquired by radiation ,,^ii feh, 
in conformity with the general analogy of radiant ^hlpric, 
place from the unevaporated or nebulous 

dimensions will therefore begin and continue to jpre*' 

Hpitotiop immediately above it of fresh nebulous matter, we 

see fogs in cold still nights forming on the surface of the atid 

gradually' extending upwards as the heat neat t^e surraiS iW dissi- 
pated. .(.he cornet will thus appear to enlarge rapidly in invisible 
dimensions, whiie the real volume is in fact slowly shrinking |iy the 
general abstraction of heat from the mass. 

"This process might go on in the ciitire absence of any solid or fluid 
nucleus; but supposing such a nucleus to exist, and to have ac¬ 
quired a considerable increase of temperature in the vicinity of the 
sun, evaporation from its surface would afford a constant and co- 

S ious supply of vapour, wltich, rising into its atmosphere and con- 
ensing at its exterior parts, would tend yet more to dilate the visible 
limits of the nebula. Some such process would naturally enough 
account for the appearance., wnich have been noticed in the heads of 
certain comets, wr.ere the :i^iatum^ void of nebula, has been observed 
interposed, as it were, Vt.ve( .i the denser portion of the head or nu¬ 
cleus and the coma*, it is analogous to the meteorological phsno- 
msaon of u definite vapour plane, so commonly observed; and, in 
certain cases, may admit of two or more' alternations of nebula and 
clear atmosphere. 

e '■ 

_ * See my father’s observations on the comet of 1811. 
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** If, however, after all, we should prefer to call in an apthereal me¬ 
dium surrounding the sun, as the sole or partial cause of the remark¬ 
able phsenomenon in question, it will not be necessary to have re¬ 
course to the idea of condensation arising from its mechanical pres¬ 
sure, which, as we have seen, is repugnant to what we know of the 
mode of propagation of pressure in fluids. A less repugnant explana¬ 
tion oftcrs itself in the presumable habitudes of the eethereal fluid with 
respect to heat. Fourier has rendered it not improbable, that the 
region in which the earth circulates has a temperature of its own, 
greatly superior to what may be presumed to be the tiAsolh,te zero, 
undevcD to some artificial degrees of cold; and in my Essay on the 
Study of Natural Philosophy*t (p, 157.) I have shown, I think 
satisfactorily, that if this be the case, such temperature cannot be 
due simply to the radiation of the stars, but must arise from some 
other cause, such iis the contact of an eether possessing itself a 
determinate temperature, and tending, like all known fluids, to com¬ 
municate this temperature to bodies immersed in it. Now, if^w q .sup- 
pose the temperature of the aether to increase ns we approacbJ^.suq, 
—which seems a natural, and, indeed, a necessary conseqneiiice of 
regarding it as endued with tlie ordinary relations of fluids to beat,— 
we are furnished with an obvious explanation of the phaenomenon in 
question. A body of such extreme tenuity as a comet may be pre¬ 
sumed'jtq, take very readily the temperature of the aether in which it 
and the vicissitudes ot warmth and cold thus expcienced 
^TOjwdatelj^ convert into transparent va|H?ur, .ind re-precipitate 
tftjfc a ^to ce. just us we see an increase of atmospheric 

teih^S||Hm^^^te a fog, not by abstracting or annihilating its 
aqu^^)H^arlTci^^but by causing them to assume the elastic and 
Vitate, which they lose, and again appear in fog when the 
temp^l^afn sinks/,' '’J' 

In 4^^ubsequent'letter to Mr. Daily, Sir J. Herschel jives an 
accoutR of a further observation obtained on the morning of the 4th 
November. The following is an extract 

** After watching in vain for an opportunity of renewing my obser¬ 
vations of the comet on the mornings of the 2ndand3rd instant (Nov.), 
the cloudy state of the sky on both mornings from 2 a h. till day-break 
precluding all possibility of observing it, Isucceeded, on the morning 
of the 4th, in getting a very satisfactory observation. Having set the 
20-feet reflector on the spot indicated by Mr. Henderson’s Epheme- 
ris, 1 had hardijy made two or three azimuthal sweeps of the tube to 
and fro, when it made its appearance in *he field of vie w as a large 
and very bright nebula. Judging of its tight as compared with that 
of tw'o nebule of the 2nd class which occurred h the first azimuthal 
.sweep, 1 should say that its impression on tie eye was at least 100 
times that of one of the nebuls. I judged Us diameter to be full 
I'he condensation towards the middle was considerable, and the cen.- 
tre itself was occupied by a bright point about equal to a star of the 13 tK 

* See also my paper on the astronomical causes of geological phseno- 
incna. 
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*J*J8 Moj/al Adionumical Hocict^. 

magnitude. It had no decided tail, but only a feeble truce of some 
extension of its nebulosity in a direction about 40° N.P. from the pa¬ 
rallel. 

At 5“ 33" 21" sidereal time at Slough, the comet preceded a star 
X of the 10th magnitude 11*‘0 of time, and its position from the star, 
taken by the position-micrometer used in my observations of double 
stars (for which its own light afforded ample illumination), was 
274°*0, so that the comet’s centre was at that time 11 "*4 north of 
the star. 

A large star of 3 6 mag., which proved to be z Leonts (FI. 4*3), 
preceded the comet about a minute and a quarter of time, by rough 
estimation, and was judged to be about 13' or 14' to the south ot it; 
but as my field of view would nut take in both objects, 1 was abotit 
to have recourse to the equatorial, when it clouded. At this time 
the comet was rapidly approaching the star x, which bad even begun 
to be involved in the extreme borders of its nebulosity. Its path, as 
nearly loc I could judge, would have carried its centre about 40" 
soulft star. 

night'(Nov. 4-5) was unfavourable, clouds persisting 
obstinately in resting on and about the comet's place, while the 
horizon elsewhere was generally clear. However, as a star of the 
10 th magnitude is visible in my reflector through a pretty thick 
cloud, 1 succeeded in ascertaining the place of the star x of last 
night's observation with sufficient exactness to secure its idenU^^[^n. 
should any one be inclined to re-observe it. It follows 43 
j>» 32**2 of time, and is about 12' 47" north of : so 

approximate, plac& tor 1332*0 will be idi 
+ 7° 36' 23"; which 1 apprehend to be wthin ) * wlbe 
and 1' in dec!.; and hence the approximate place d^the cpdiil’ttt tll^ 
epoch of the preceding .light’s observation must h^ve been, iO** 
15"* 34*: Deck +7*^ 36' 34'k The place for the same epotd|i inter¬ 
polated from Mr^ Henderson's EphemeriSfComputedfromDamoiseau’s 
Elements, is ,dR. 10" 12*" 30’} Decl.+ 8“ 17'. 

It was not till about S" sid. time that the clouds were sufficiently 
dispeised f-om the comet’s place to allow a view of it. Being then, 
huwfiver, at a much greater altitude than when seen last night, it 
W.1S proportionally brighter, and wus, indeed, a very fine and brilliant 
object, i he trace a tail or branch in the same direction as "last 
night, though e'c'rcmely feeble, was now unequivocal, and the central 
point not t ■ be oVer!'X)kcd. It had not, however, the appearance of 
a*si^r,b'it seemed iror : analogouatothe central point in some nebulas, 
such as ‘.oar in "Andro.w.da, which is probably only nebula much 
1001!=^ condensed thtin i;he rest. The comet’s diameter could not be 
estimated under 5', and / suspected some degree of nebulosity even 
btiyond that limit. 

“ At (3^ S" 29’ sid. thne at Sloiigli, the comet’s centre followed a 
star V) m the field, almost exactly 1**5 north of it, (a good observation). 
The comet being then ^Ifdwed to run along the middle wire, so as to 
traverse a'diumctri’ of the field while the star travcFscd a chord, I 
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found the times occupied to be respectively 57*'.') and 2&*'5, which 
gives for their difference of declination 6' 24"^ the comet being south 
of the star. The star tc is a conspicuous one, of fully the 9th mag., 
and there is no other which can be mistaken fur it. A star of the 10th 
mag. precedes it about 20* of time, and is about 2'^ south of it; but 
except this there is no other considerable star within at least 10' in 
all directions. The comet’s daily motion (obtained per Ephemeris) 
may therefore be safely used to identify this star. Admitting, then, 
that in the interval (2G'‘ IG" S.T.) elapsed since the last observation 
the comet had moved over +6'" 20® in .Al,'and — 1® lO' 3" in deck, 
we get for the approximate place of the startu for 1832*0, 
iR = 10" 21- .52®; Deck + 6° 32'55".'’ 

Mr. Best presented a diagram of the })uth of the comet from Oct. 
30 to Nov. 14. 


II. On a Method of Ascertaining the Rate of Chronometers; 
especially when n strict examination of their performances Ls required. 
By Mr. James Epps, Assistant Secretary of the Society, 

III Observations of the Transit of Mercury of Mayby 
M. Queteletof Brussels ; Mr. Henderson, atthd Cape ofi&M^ope; 
Cnpt. Bayfield; Capt. R. Owen, at Crooked ksland; Ca^^til^lcher, 
ut Cavalho Island, Bijoogas ; and M. Cacciatore. ^ ' 


IV. Observations of the Occultaiion of 104 m 7ViuriofOctober 13; 
and of n Celt of November 7, 1832. By Mr. Snow. Accompanied 
by trHn.sits of the stars which were used to correct the clock. ' 
^^1832. October 13. Observed in Suville Row. 

of 104 m Tauri (5Ui mag.) 3*' 35“ 44**7 aid. time. 


' " l ^ staf vaqul&d gradually, as if it had been a small planetary 
45-inch refiactor, power ISO; adjusted to the 

"*.^1832. November 7. Observed in Saville Row. 

Immersion of ft Celt (4tli mag.) ii3^ 35“ 41**10 aid. time. 


f. ■ V 

Telescope 43-inch refractor, power 40, adjusted’ to the star, 'fhe 
star was very sharp and distinct; and although the immersion took 
place at the moon’s dark limb, (the moon wanting about 12 hours 
of being full,) the star did not disappear until it actually reached 
the enlightened portion of the moon's disk: the star then vanished, 
not quite instantaneouslyt but suffered no pFevin*is dhniuu.ion of light 
or change of colour. 

V. Observations of the Occultation of Saturn of May 8; by Pro¬ 
fessor Airy and Mr. Maclear,atCambriiige; and by M. Cgccistorc, 
at Palermo: the latter observed that on emerging, Satvfln ;»lione 
faintly for 20*, and then resumed its usual splendour. 

VI. Stars observed with the Moon at' the Rojnd Observatory^ 
Greenwirh. in the months of /fine, July, and August, 1832. 

VII. Observations of the Transits of the Moon with Moon- 
culminating Stars, made at Cmnbridge Observatory iii the months 
of August, September, and October, 1832. 
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Proce&iittgs of the Committee of Science and Correspondence, 

September 25, and October 9, 1832.—Colonel Sykes resumed the 
exhibition of the collection of Birds formed by him in Dukhun. On 
previous evenings he had brought under the notice of the Committee 
the Raptores and Insessores ; and on the present he submitted the 
remaining orders in the form of a " Catalogue of Birds (systematically 
arranged) of the Rasorial, Grallatorinl, and Natatorial Order.s, ob¬ 
served in the Dukhun by Lieut. Colonel W. H. Sykes, Bombay Army, 
F.L.S., F.Z.S , Sic. Sic,'^ which is given in the ** Proceedings’’ of the 
Committee. In this catalogue are enumerated 95 species, making 
together with 137 enumerated in the former catalogue 232, among 
which 14 of those enunterated in the present catalogue are new to 
science. Of these new species the specific characters, dimensions, 
and localities are given, throughout together, in many instances, 
with observations on their habits, food, affinities, &c. Of the species 
already d^tibed by naturalists, Specimens of which are contained in 
Colodel Siylt^'s collection, thesynonymes and in some instances the 
native appetldtlons are given; also references to figures, with remarks 
on their fidelity; in many cases the dimensions and the localities of 
the biros; and various remarks on their characters and habits, Ike. 

proceed to ext''act from Colonel Sykes’s present Catalogue some 
aracles which appear to possess peculiar interest 

14'2. Columba risoria, Linn. La Tourteretle d collier du SAiSgdlf.. 
Buff, Ois. 2, 550 & 553. pi. 26. PI. Enl. 161 & 244. Le Vaill., 0&. 
d’Afr. 6. pi. 268. 

Length, inclusive of tail, 13-iV inches : tail 5 inches. Grego^piip^f 
and common in the open country. Sexes alike. In spite 
proverbial gentleness of the Dove, Colonel Syke.s has seen these pirdi. 
fighting with the most inveterate hostility; seizing each other w the 
bill and rolling upon the ground together. Outer webs of 2nd/ 3rd 
acd 4th qu'll-feathers hollowed. 

14fi. Pavo cristatus, Linn. Peafowl. Mohr of the Mahrattns. 
I'he'wild PejJowl is abundant in the dense woods of the Ghauts : 
it is readih do-, esticated, and many Hindoo temples in the Dukhun 
have considerable flocks of them. On a comparison with the bird as 
domestic:, ed in Europe, the latter is found, both male and female, 
to be absoiaic identical with the wild bird ofjndia. Irides intense 
red brov. Ti 

181. nlenicuptfTUs rubert Linn., I. ^30. Le Ftammantt Buff., Ois, 

8 . 475. FI. Enl. 63. Hed l^mingo. Rajah Huns of the Hindoos. 

Irides light yellow. Length inclusive of tail, 43^ inches : tail 6 
inches. 

In the duodenum of a female were found two thick, remarkable 
white worms composed of annu/i; one 7 inches long, the other 4^ 
inches j and filling up,tlfie intestinal canal, so that liquid food only 
could have passed ; nevertheless the bird appeared quite healthy. 

188. /bis religiosa, Cuv., Rcgne Anim. 1. 483. Sacred Ibis, L'lbis 
sacre, Cuv., llccherchcs sur Ics Ossemens Fussilcs, I. 161. Tanta- 
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lus j^thiopiais. Ibis Macei, Cuv., Ann. Mus. 11. 125. While Ibis 
tuith purple black secondary quill decomposed feathers^ Ind.J^Orn. 2 . 
706. 

Col. Sykes carefully compared the descriptions and measurements 
of the larger Mummy Ibis of Cuvier ; and is induced to believe the 
present bird Is the same. Col. Sykes puts into juxtaposition the 
measurements of Cuvier’s Mummy Ibis from Thebes and one of his 


own birds : 




Mummy Ibis, 

Dukhun Ibis, 


Inches. 

Inches., 

Length of beak and head together.... 8*27. 

.8*15 

Head. 

.1*86. 

.1*80 

THbia . 

.5-90. 

.5*80 

Tarsus . 

.4*01. 

.3*80 

Middle toe. 

.3-81. 

.3*50 

Ulna . 

.601. 

.6-96 

Hand. 

.4*92. 

.4*80 


The individual of which the measurements are given.|iaa the two 
first quills tipped with violet, their shafts of the same cqjbqivlititii'four 
of the secondary quills are also violet and with their>v^M, 41 ^ 901 - 
posed, according with Cuvier's description. The violetfcplbo^not 
so deep as in the Ethiopian Ibis ; but as in all Col. Sykes's^ape^meits 
(nine in number) the violet feathers are in progress of development, 
the colour would ua doubt subsequently be darker. Cuvier meoticuf 
that the Mummy Ibis varied a little in size. Col. Sykes oas birds 
larger and smaller than that of which the measurements are given. 

Appear in Dukhun in the cold weather only. Gregarious. 

%-ides narrow, lake colour. Food water-crickets, crabs, beetles, 
■shrih^. Length, inclusive of tail, 30 to354- inches: tail 5^\r to 5•l^r. 

head to occiput 7i^ to 9 tV inches. Bill to the gape 6 -Ar to 
'7^V inches. 

163-Ibis ignea. 7<into2us tgnetfs,Lath.,Ind. Orn. 2. 708 12. Ibis 
Jalcifullus, Temm., Man. d’Orn., 2nd Edit. 2. 596. 

Col. Sykes's birds, male and female, are identical with two Euro¬ 
pean specimens in the British Museum labelled Ibis^neu and view¬ 
ed as the immature birds of Ibis falcmellus. CoL Sykes however has 
seen so many of both in India, appearing in different flocks at the 
same period of the year, and not having, as M. Temmhjck describes 
the birds before they are three years old, ** partie inferieure du cou, 
poitrine, ventre, et cuisses d’un noir cendrd 3 haut du dos et scapu- 
laires d*un cendr 6 brun," but of a rich fuscous brown, with brilliant 
metallic reflections 3 differing also in the proportions of the intemat 
organization 3 and Dr. Latham moreover describes e .en the youngest 
birds of Ibis falcinellus'^aB characterized by reddish brown. Hero¬ 
dotus speaks of the smaller Ibis as entirely black, a description inap¬ 
plicable to the IbisfalcineUus, but applicable to the present species, 
which at a short distance appears entirely black. Col. Sykes is there¬ 
fore induced to adopt the opinion of those writers who considered the 
bird distinct from Imsfalcmellus, ‘ Its measurements correspond with 
those of the smaller species‘of Mummy Ibis given by Cuvier; and it 
agrees in plumage (intense blackish brown with metallic reflections. 
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without any mention of chestnut or marone, the livery of the Ibis ig- 
neat) with the descriptions of the ancients j it is therefore very pro¬ 
bable, as M. Temminck suggests, that it is the sacred species wor¬ 
shiped and embalmed by the Egyptians* 

Length (male), inclusive of tail, 25^ inches: tail 4^ inches. Fe¬ 
male 23^ inches: tail 4 inches. 

Black beetles, larva of water insects, and numerous univalve shells 
found in the stomachs of these birds. 

191. Ibis falcinellus, Temni., Man. d'Om. 2 nd Edit. 2. 599. Tantalus 
falcineUus, Linn., I. 21 <I. Gmel., I. 648. Le Courlisverd, Buff., Ois. 
8 . 29. Courly d'UolvCt Buff., FI. Enl. 819. Marone Ibis. 

Sexes do not differ in plumage j but the female is somewhat smaller 
than the male. 

Length, inclusive of tail, 26 to 26^ inches: tail 4| inches. Mul¬ 
titudes of black beetles and grasshoppers, and univalve fresh-water 
stiells, ibund in the stomach. An immature bird in possession of the 
Zool(>gic^,l^ociety, unlike the supposed immature bird (Ibis ignea), 
is by the roarone^livery of the Ibis falcinellus. 

melanogaster, Gmel. 1.580. Anhinga noir du Senegal, 
Bn^ B^iS ? 6 ';.453. PI. Enl. 960 & L07. Black-billed Darter, called 
the W^o^hird in Dukhun. 

J’ufes bright yellow. length, inclusive of tail, 3inches ; tail 
9^ inches. Solitary, Rare in Dukhun, but frequently met with below 
the Ghauts. This bird has the siirgttlar faculty of being enabled to 
swim with the whole of its body under water, the long neck and head 
alone being visible, looking like ii snake. Colonel Sykes's limitg do 
not permit him to enlarge on the very peculiar formation of the stot^h, 
more resembling that of a ruqninant than a bird. Seven small qarj^fmd 
much deep-green vegetable fibre were found in the stomach of a fjg^d. 

Colonel Sykes states, that the domestic Duck (Anns Bosehas). is’eX'#< 
ienpivcly bred by the Portuguese in Western India, and th^ it is 
subject to a kind of apoplexy, which carries it off in a few minutes, , 
aI>'i.ough previously in apparent health. He has known a trader lose 
a ilLck :.f more than thirty in the course of one day; and he has him¬ 
self had ten ducks struck simultaneously, stagger about for a short 
time as if drunk, run round in-circles, fall on their backs, and die. 
He has not been able to discover any morbid appearances in the brain. 
In no instance, in the stomachs of the Anatida, wer^ animal matters 
met with 3 the contents consisted of grains, seeds, vegetables, and 
gravel. 

Colonel Sykes, in closing his Catalogue of the birds of Dukhun, 
mentioned that the details he had given resulted from personal obser- 
vatiqn ^»f the specimens, i{( a living or recent state. With few excep¬ 
tions, th^ ,whole were shot by himself; and, to guard against false 
impreisums^ he acculhulAted several individuals of the same species 
and of botti sexes, ani^ was rarely confined to a solitary bird. 
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OBSERTATIONS ON TWO AUCHES OF AUliORAB BOREALES.- 

FROM R. POTTER, ESQ. 

T he observations I have to offer on these twp appearances of the 
aurora borealis, are not such os would be necessary for very ac¬ 
curate calculations of the height of the meteor j they will nevertheless 
suffice for determining this height approximatively if contemporaneous 
observations should chance to have been made in places properly situ¬ 
ated for the purpose. Indeed, if we adopt the hypothesis, as already 
sufficiently demonstrated, that the arches are portions of luminous 
rings round the magnetic axis, we may reduce the observations of 
any two localities to a common magnetic meridian, when the arch has 
not exhibited any deviation from a regular curvature. 

The last arch of those below having been nearly stationary for a 
considerable length of time, I hope it may huve been 
Scotland; and if Mr VVharton of Dryburn near Durhaio'^i^^H^MM 
seen it, I am sure he will in such case not have failed to 
tained its apparent altitude with an instrument. Thou^^'p^^^ 
tleman’s observation, combined with mine, would not be hd|^viate, 
from the too great proximity of the places of observation, for ev?-’ 
an approximate calculation of the heiglit, yet by using the reduction 
mentioned above, Mr. Wharton’s observation, combined with r. simi¬ 
lar one taken in the neighbourhood of Melrose or Edinburgh, woul 1 
go far to settle finally the interesting question as to the region in 
which^his meteor takes place. 

Ofissi^ation 1.—^I’he Sunday, 23rd Sept. 1832, was remarkably 
catniil^’.Smedley, situated about English mde to the north of the 
sphK^bf St. Mary's church in Manchester, of which the latitude and 
hingltude are on record j in the evening the sky was generally ciear, 
though somewhat haxy near the horiaon,—there was an appearance of 
a faint aurora. A faint arch, which had appeared, had at fifty-fiv' 
minutes past seven o'clock an altitude of about 20° lb*' it^ ^niddle 
breadth; at ten minutes past eight its altitude was about 25°. It 
afterwards rose still higher, but was become almost imperceptible 
at half-past eight. A few faint streamers were seen, and more light 
on the horizon. The arch was not complete, reaching only from about 
the true north to the western horizon : its great fajnfness prevented' 
me taking a better observation and measuring its breadth. There 
i ad been an auroral light visible in the north for sev^l evenings, 
but the sky was cloudy. , * 

Observation 2.-^On my return from a short visit to Sir David Brew¬ 
ster at Ailerly, when I arrived on the 21st Dec. 1832, by the Chevy- 
chase coach, to within thirteen miles of Newcastld^upon-Tyne,' I per¬ 
ceived, on looking towards the north-north-west, that there wad a v^ry 
distinct arch of an aurora; it was just seven o'clock in the evening 
when I first saw the arch, and I immediately set about to estimate the 
altitude of its highest point, which f called to be nearly 11" for its 
under edge, and its breadth to be about 4°. 1 was rather unfavour¬ 

ably seated for watching the arch continually, and it was only some 
ikird Series.Voi. 2. No, 9. March 1833. 2 H 
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time after that 1 ijerceived the arch to have become double; by look¬ 
ing more frequently I found this appearance to arise from another 
arch which was rising above the former, and which after attaining a 
considerable altitude became irregular in form and disappeared, as 
well as some other irregular appearances. 1 noticed the first arch 
during about an hoifr and a half, and though it was often very faint, 
and had almost entirely disappeared, yet when it became bright again, 
it always had very nearly the same altitude as at first; I, however, 
sometimes believed it to be a little less if at all different. 

The next evening w'hen 1 had arrived on the high ground of Stan- 
edge, between Huddersfield and Oldham, there was a promise of a 
fine display, but the sky became immediately densely overcast, so that 
no after-opportunity of observing occurred. The appearance on this 
occasion was different to any I had before seen ; the sky in the mag¬ 
netic north appeared thickly covered to a considerable height with 
minute fleecy clouds of bright auroral light; this uncommon appear¬ 
ance made me regret having^arrived within the influence of the cloudy 
a1^gii||^bere of Lancashire. ^1 found that the evening of the 21 st of 
Deobnl^^f had also been cloudy in the neighbourhood of Manchester. 

^ ■ ■■■ 

' ' ANALYSIS OF GUMS. 


In our Number for September last, we gave the analyses of several 
gums by M. Guerin ^ we now continue them. 

Cherry-tree Gum. Specific gravity 1'47.‘), colourless or coloured 
like gum arabic ; it is in rounded pieces of various sizes, like those 
of gum Senegal, or stalactitic. It frequently contains fragments of 
wood in its interior; reddens litmus-paper, and has sometimes an 
acid taste. Heat, light and chlorine act upon it as they do upon gum 
arabic ; and the action of alcohol, and of sulphuric and nitric acids, 
is ai m s'imilar. When pieces of this gum are put into cold water, 
they &welt and partially dissolve only, whatever may be the quantity 
of water; but by boiling for some hours they dissoh’e perfectly. 
.According to Dr. Thomson, alcohol occasions no precipitation in 
cherry-tree gnm, but M. Guerin asserts that precipitation always takes 
place. 

One hundred parts cherry-tree gum heated with 400 parts of nitric 
acid, yielded ]5‘54 parts of mucic acid and oxalic acid. By analysis 
it yielded-— 

Arabia.52'10 and Carbon.43'60 

Cerasin ....34'90 — Oxygen ....50-08 

Water. 1200 — Hydrogen ..06*23 

Ashes. 1- ^- 

- 100*00 


100*00 

The aah^ contain the same substances as those of gum arabic, except 
sulphate of potash." 

M. Guerin prepares cerasin by exposing one part of cherry-tree 
gum to the action of 400 parts of water for twelve hours at the tem¬ 
perature of 65** Fahr. The mixture is to be frequently stirred, and 
the water is to be poured off, and the same quantity again added; this 
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operation is to be repeated till all the soluble matter is dissolved. 'Die 
residue is then to be drained oh a cloth and dried in a water-bath. 
M. Guerin remarks that Dr. Thomson has confounded that part of 
cherry-tree gum and native gums which is insoluble in cold water, 
with gum tragacanth, under the common name of Cerasin ; but they 
ought to be distinguished, for the insoluble part of native gums yields 
nearly the same proportion of mucic acid as uihbin, whilst bassorin 
gives more ; the former also is dissolved and changed into arabin by 
lioiling water, whilst the latter suffers no alteration by it. The name of 
rcrasin is reserved by M. Guerin for that part of native gums which 
is insoluble in cold water, and he thinks that it may be considered as 
isomeric with arabin. 

One hundred parts of cerasin consist of 

Cerasin.OO'GO 

Wilier. 8'40 

Ashes . 1 *00 


100 - 

The ultimate analysis of clierry-tree gum, which contains tieaM^9j^ 
per cenf.' of cerasin, differs scarcely at all from that of 
Cernsin is insoluble in alcohol, and does not undergo the Vinous 
fermentation ■, it swells slightly in cold water, without dissolving. I 
quantity of cerasin was boiled in water during six hours; the trans¬ 
parent liquor obtained was evaporated to dryness in a platina capsu'es 
The lesiduc was composed of 

Arabin.90*587 

Water. 8*402 

Ashes. I *011 


100 - 

M. Guerin found that water at 65® Fahr. dissolved 13*15 percc«T>,. of 
it, and at 212®, 19*03 j and he considers the cerasin as converte j into 
arabin by the action of the heat, and this transformation he thinks may 
be accounted for, by considering the circumstances under which gumc 
are formed. Gum arable and Senegal flow from certain trees in hot 
countries, which probably occasions the formation of arabin; while 
in colder climates cerasin is formed, which by the heat of boiling water 
becomes arabin. 

The following are given by M. Guerin as the composition of the 
gum of the annexed trees. 

Apricot. Plum. Peach. Almond. 

Arabin and cerasin 89*85 82-23 82*60 83*24 


Whiter. 6*82 15-15 J4*2J 13*79 

Ashes. 3*33 2*62 3*14 2*97 


100* iOO- 100* lOU* 

EXAMINATION OF SUGAR OF MILK. 

M. Guerin remarks that gum and sugar of milk are the only sub-- 
stances which by being heated with nitric acid yield mucic and ox¬ 
alic acids; and he thought it desirable to ascertain which ol tliem 

2 H 2 
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yielded the most. Water at 65° dissolved 10*91 per cent, of sugar of 
milky and at 212°, 96*70 per cent.; 100 parts of it heated with 600 parts 
of nitric acid gave as a maximum product 28*62 of raucic acid, mixed 
with oxalic acid; gum Senegal, which consists of arabin and water, 
gave only 16*70 per cent, of mucic acid mixed with oxalic; but then 
sugar of milk contains less than one per cent* of water, while gum 
Senegal contains 16*1 per cent, and 2*78 per cent, more of ashes. 

Mucic acid, obtained either from sugar of milk or gums, when dis¬ 
solved in boiling water, crystallises on cooling in small scales, which 
present on their edges small crystals, which appeared to be prisms 
with a rectangular base. 


SUPPOSED ARTIFICIAL MALIC ACID. 

M. Guerin observes that Scheele obtained a peculiar acid, which 
he called Malic acid, by the action of nitric acid upon mucilage. 
Fourcroy and Vauquelin repeated these experiments, and described 
a new uncrystallizablc acid, which they considered as identical with 
acid of fruits, thisacid not having then been obtained in a 
ui||«jntite-«tate. 

. %i'j|r4urto prepare this artificial malic acid, M. Guerin efi^oyed 
the ftAK^ng process: one part of gum arabic was treated with two 
parts of nitric acid, diluted with half their weight of water j the mix¬ 
ture was heated moderately, until all the gum was dissolved, and the 
sck'tion was then slowly boiled for two hours. After dilution with 
■"srater it neutralized with ammonia; muriate of lime was then 
added to precipitate the oxalic acid formed, and the whole was thrown 
on a Jilier; the filtered liquor was yellowish red, and solution of ni¬ 
trate of I»*ad v.jss added to it; a yellowish precipitate was obtained, 
which, after being well washed, was decomposed by a current of sul- 
phu»*etted hydrogen gas, and the acid liquor was evaporated with a 
g.'ij tie heat; this was again saturated with ammonia, and decom¬ 
posed by nitrate of lead; and the precipitate decomposed by sulphu¬ 
retted hydrogen, gave an acid liquor, which, though evaporated to the 
consistence of a syrup, gave no crystals. 

Th 1 properties of this acid are, that it is slightly yellow, reddens 
litmus, its taste resembles that of malic acid, is inodorous, and more 
dense i-han water. It is very soluble, both in water and in alcohol; 
it causes precipitation in lime, barytes, and strontia water, which is 
redissolved by excess of acid. The salts of lead give a bulky preci¬ 
pitate with it, which is insoluble in 'old water, and in excess of the 
acid; boiling water dissolves a small portion, which crystallizes as 
the solution cools. When this acid is neutralized by ammonia, and 
heated, an acid salt is lorinrd, which crystallizes in colourless prisms 
with a rectangular base. Its taste is slightly acid ; cold water dis¬ 
solves it 8|)aringly, but boiling water readily. It is insoluble in al¬ 
cohol. '.This acid may be obtained by treating one part of sugar or 
of starch with half a part of nitric acid, in the same manner as al¬ 
ready d^cribed with gum. M. Gnerin concludes that this acid is not 
the'malic, as has generally been supposed, but that it is a new acid, 
perfectly distinct from all others.^ Ann. de Chim, et de Fhus. tom. xlix« 
p. 274. 
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ON TUE CHEMICAL AGENCY OF WATER. BY M. PELOUj^E. 

Anhydrous alcohol, sulphuric eether and acetic aether, disg;ui8ei more 
or less'completely, the pioperties of the strongest acids. Their so¬ 
lution does not redden litmus, nor decompose a great number of car¬ 
bonates. A mixture of about 6 parts of absolute ulcohol and 1 
part of concentrated sulphuric acid does not act upon any neutral 
carbonate, but it immediately decomposes acetate of potash, and dis¬ 
engages abundant vapours of vinegar mixed with acetic ether. 

It is well known, since the labours of Hennell and Sdrulliis, that 
sulphovinic acid is formed in the cold, in a mixture of alcohol and 
concentrated sulphuric acid, but whatever may be the excess of alcohol 
employed, free sulphuric acid remains in the mixture. It is therefore 
reasonable to conclude, from the above-mentioned experiment, that 
nn alcoholic solution of sulphovinic and sulphuric acid is incapable of 
decomposing a carbonate j water must be added that tlie action may 
occur. tfji 

A solution of muriatic acid gas in alcohol, so that 

when diluted with several hundred times its volunwi;QfyWil^^^>|vd- 
4 g|^flitmus-paper, attacks artificial carbonate of lime fm 4 '< 3 l>^hiarble 
f^fWith extreme violence. It also attacks, but lesa Jtkbhgly, the 
carbonates of barytes, strontia, magnesia, and soda, even wheu they 
have been previously calcined; but on the contrary it does not de. 
compose carbonate of potash. C'oncentrated nitric acid mixed 
alcohol does not decompose carbonate of potash : it act« <. nerge.'c illy 
upon the carbonates of lime and strontia ; ^hasc of barytes, rnagt .ia, 
^nd soda are also attacked, but much more slowly. 

' jVegetable acids produce similar effects ; foe ta.tarif. ?4raintlaric, 
citric, and oxalic acids all dissolve m notable quantity ii. alcohol; 
the solution of the two firat did not act upon any of the ouiGrrou' 
carbonates with which it was put in contact, 'llie alcohol’c solut.un 
of citric acid does not act upon the carbonates of strontie, l!me> or 
barytes, but it attacks the carbonates of potash and raagnesin, but 
the latter with extreme slow'iiess. 

Oxalic acid, which disengages carbonic ni'id froiii the 'erbonates 
of strontia, magnesia, and baryte.^, does not act at all upon carbonate 
of potash or of lime. 'I'hese facts show, that on many occasions in 
which alcohol is employed in chemical Investigations, it will prevent 
the operator from discovering the presence of an excess of add by 
litmus-paper. 

M. Pelouze remarks that some of the fects cited may be satisfac¬ 
torily explained, while others are .quite inexplicable. What is the 
reason, for example, why concentrated Metic acid does not act upon 
carbonate of lime, while it combines so cnergetii^ly w'iih caustic 
lime ? Why is water required in the first case and useles^s in thesecond? 
—for in both cases the same product is obtained. Thus acetic acid 
dissolved in alcohol, and acetic acid dissolved in water, may be con¬ 
sidered, with relation to certain bodies, chalk for example, as acids 
entirely distinct from each other. Acetic acid dissolved m alcohol is 
to the carbonates, what carbonic add is to the acetates dissolved in 
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alcohol; that is to say, in one case there is no action, and in the other 
it is strong. 

Chloride of strontium, chloride of copper, and nitrate of copper 
when dissolved in alcohol, were not decomposed by exposure to a 
long-continued current of carbonic acid gas. 

The presence of water does not appear to be always necessary to 
chemical action; in many cases it may occur with other solvents. 
Oxalic acid dried under the receiver of the air-pump and dissolved in 
absolute alcohol, precipitates a similar solution of nitrate flame. 
Snlphocyanate of potash gives as deep a colour to permuriate of iron 
dissolved in alcohol as in water.— Ann. de Chan. tom. 1. p. 434. 
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'Fhere have been very few meteorological peculiarities observed 
during the year 1832. The annual mean of the barometer exceeds 
in a trifling degree that of several years past. The annual average 
of the thermometer is less than that of 18.51, but greater than the 
mean of several preceding years. I'fie cholera made its appearance 
in Kendal about the beginning of July, or the latter part of June. 
Fronn that time to its disappearance in August, the weather was 
not distinguished by any peculiarity, by any sudden changes, or 
any excess or diminution of temperature, beyond what common 
in this place at the same season of the year. The average tempera¬ 
ture of July, August, September, and October, in this year is 55°‘99; 
and taking the average temperature of the same months in the pre¬ 
ceding seven years, we find it to be 55°‘23, showing that the dif¬ 
ference io temperature is very trifling. We had no frost from the 
5th of May till the 7th of November. The aurora borealis has not 
been seen this year so frequently as last, and was very rarely noticed 
till the last three months, when there were several splendid appear¬ 
ances of it.. The most extraordinary was seen on the evening of 
the 1st of November, when several bows of light, accompanied with 
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Lunar Occidtaiionsfor March. 

streamers, were observed; but contrary to any preceding observa¬ 
tion, the bow's, instead of crossing the ma^etic meridian at right 
angles, and having the magnetic north as Uieir centre^ crossed the 
true meridian at right angles, and had the true north as their cenlye. 
As there were several bows seen during the-course of the eveniiig, 
it was deliberately noticed that each had the true north in its centre. 
This variation from the general law of the arches which sometimes 
accompany the aurora borealis is unprecedented, so far as the read¬ 
ing or observation of the writer can determine. Till the end of 
September, the quantity of rain measured was much below what is 
usually taken in that period of the year. In the last three months 
the quantity, as will be seen by inspecting the preceding table, 
amounts to 21*756 inches,—a quantity edual to the annual amount 
which falls in many parts of England. The average annual amount 
of rain for Kendal for the last eleven years is 56-309 inches,—a quan¬ 
tity which of course will vary every year ; but the annati average 
for Kendal may be fairly stated at about 57 
quantity of ram measured, which had fallen in.fdth4^WwMiPg 
tweq|^-foUT hours, was 2*882 inches on the 25th 
thhj^^ t^Uintity was more than 3 inches; as the wWch re- 

ceh^Hie'niin was running over when noticed, aodihdd evfdently 
lost (nuch In that way. On that day the river was so much swollen 
that we had the highest flood known for many years, except on the 
9th of February 1831, which flood was partly occasioned by the 
sudden melting of snow, the ground being too much frozen to allow 
of its draining gradually from the neighbouring country. The 
greatest quantity measured in this town for the last eleven y .irs, 
before the date first mentioned,was scarcely inches in any twenty- 

four hours. The most prevalent .vind during the last year has been 
West. 


l.UNAIt OCCULTATIONS FOU MARCH. 

OccuUatiom of jixed listars by the Moon, vtsibie at Greentuich in tlx 
Year 1833. Computed by Thomas Maclear, Esq.f and circu¬ 
lated by the Astronomical Socittij. 
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XXX^X. Notice of a Submarine Forest in 
the Jiev, James Yates, M,A, F.L. 
AOjjffi^pUGIT several ancient Welch write) 

i^odern antiquaries, Iiavc alluded to tlid^^numarine 
foresIMi^ardigan Bay, 1 believe no geologist has'|;!Ten any 
accothit' of it, if we except a brief retefence in Mr. Arthur 
Aikiii’s Tour in North Wales (p. 36.). 

This forest extends many miles along the coast of Meri¬ 
onethshire and Cardiganshire, being divided into two parts by 
the estuary of the Dovey. 'J'hc northern portion, extending 
towards Barmouth, is considerably long >r than the southern, 
which extends in the direction o*’ Aberystwilh. 

The coast is here covered rvith sand', dry at low water, which 
seem to owe their formation to ihe jiiiictionofthe river Dovey 
with tiie sea. Borlh Savtl.t, lo w tiicK 1 shall chiefly confine my 
' description, constituU' the outhern and shorter of die tWo di¬ 
visions. * 

These sands are bounded o:i the land-side by a wall of 
shingles, extending about two miles from Borth to Moel-Yiiys. 
Tlie waters of the rivei Lery partly dis'-harge theinse'v‘’s into 
the sea by' oozing through the wall, mid are m part 'uififiised 
over a tract of bog and mursli land, 'vh'cf Icnis f-ic north¬ 
western angle of Cardiganslii'e. 

The submarine forest consists ofloW'^tumpso/trees, which 
evidently retain their original position. Some of them have 
long curling roots, which radiate over the suriace of the shore. 
The stratum of soil, in which they grew, is now covered with 
a bed of peat, and the stems of many of tliem are seen rising 

* Read before the Geological Sodety of London; and communicated Hy 
the Author, with die permisbion of the Council. 

Third Series. Vol. 2. No. 10. AprillBSS. 2 I 



242 The Rev. J. Yatcya’s Notice of a Submarine Forest 

through it. The peat is extensivejy cut for fuel by the poor 
people on the coast. Both the decayed wood and the peat 
are'penetrated very gcnenilly by the Pholas Candida, I found 
the w'ood to he inhabited also by multitudes of the Teredo 
navalis, although I did not observe any specimen of the latter 
animal in the peat. 

The wood is found in every stage of decay. The bark re¬ 
mains in many instances around the trunks, much less altered 
tlian they are by time. 

Among the species of wood, the most easily distinguish¬ 
able is that of the Pinus syhestris^ or Scotch Fir. This is so 
little decayed as to be sometimes used for the purposes of car¬ 
pentry. Dr. Bostock informs me, that he has seen the wood 
of Scotch dr, together with birch and oak, taken out of Bar¬ 
ton Moss, a few miles to the north of Liverpool. Of the oc- 
currenci^of Scotch fir, in others of the Lancashire mosses^ as 
wefisubmarine forests in Cheshire, Yc^Jc^hife, 
andt^jpiiE^bsliire, abundant evidence is afforded by J^ Aesti- 
mohy'pfthe Rev.Abraham De laPryme, (Phil.Tran^y^^^ii. 
p.980, vol. xxiii. p. 1073), of Evelyn in his Sili^^K^ii* 
p. 298, ed. Hunter,} of the Rev. John Whitaker inJS^^Iptory 
of Manchester (vol. i. p. 310), and of Dr. Correa l^h*a in 
the Philosophical Transactions for 1799. The facts stated 
by these authors prove, that about the commencement of the 
Christian, sera there were in the above-named counties ex¬ 
tensive forests of Scotch fir. It appears, however, to have been 
confined to low marshy situations, as 1 find no evidence of its 
nrowch upon any of the more liilly parts of the country. In 
Hatfield Chace, in the south of Yorkshire, there were some of 
these native firs remaining until about the middle of the seven¬ 
teenth century, and the last of them was cut down only thirty 
years before Mi:. De la Frymc sent his paper to the Royal So¬ 
ciety. Thus we see that the natural order of Coniferte may 
be traced in the English strata from the geological a;ra of the 
Independent Coal Formation to within two hundred years of 
our 'iwn time, although the Scotch fir, the last of the tribe, 
is nov excluded by botanists from the living Flora of the 
country. 

Another kind of wood, which is found in the submarine 
forest of Cardigan Bay, and which seems to be amentaceous 
(either birch, alder, or willow), is much more thoroughly de¬ 
cayed* Bin; die solvent and corroding powers of the water 
have acted only on the sap, resins, gums, or other contents 
of the vessels of the wood, and not upon die vessels them- 
, selves. The, vascular tissue seems to remain quite uninjured. 
'After breaking oft‘ a portion of this wood 1 could, with my 
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hand, squeeze the water from it os from a sponge, and was 
struck with the smali space it occupied ailer such a pressure. 
It seemed obvious, that if these trunks had been thrown down 
instead of suiiiding upright, they would have assumed glider 
the weight of superiiicuiiibciit masses of earth the flat ribbon¬ 
like form, which is usual in the native charcoal of the carbo¬ 
niferous strata; and it appeared that the preservation of the 
delicate structure of the wood with its cells and vessels, not¬ 
withstanding the removal of all the vegetable principles con¬ 
tained in them, might throw liglit on the process of petrifac¬ 
tion. 

1 am informed that the appe.nrances are exactly similar in 
the northern portion of the submarine forest^' which 1 have 
not visited. A natural mound or wall of shingles in this, ns 
in the portion above described, separates the sands sub¬ 
marine forest from a tract of marsh and bog, Its 

to the waters of a stream, parttj^*j|^^P^by 

Igard to the origin of these appearances,' rf»:- 

recourse to any suliierranenn movement lo order to 
ex^||B||^^|pn. The wall of shingles, w'hicli now forms a na- 
tiirarnS^^H between the sandy shore with its peat and sub¬ 
marine forest on tlie west, and the tract of peat and marsh on 
the east, must be supposed, iiotuiihstanding its great dimen¬ 
sions, to be liable to changes of position. Placed ftirther sea¬ 
ward, it would inclose the tract, which is now submarine ; and 
if after the growth of the forest, its destruction, and the forma¬ 
tion of peat upon its remains, the sea made a breach in ttie 
rampart, the present state of things would be in no long time 
the result, as the difference of level is inconsiderable between 
the submarine ))ortion and that which is remot? from the in¬ 
fluence of the waves, and the slight difference of level which 
exists may, if necessaryj be accounted for from the percolation 
of the same waters which produce the marsh and bog, and 
which might gradually carry aw: y portions of the subst ata 
The tract which 1 have lieen describing is called ly the 
Welch, Canttev Gwaelo'I. vhich means ihe lowland /tP‘*dred. 
According to their ancient memorials it was submerged by an 
irruption of the sea about the year 520 of the Christian acra. 
In the 'Triads fjf Britain, one c)f the most important records, 
this disaster is imputed to the folly of “ tScithenyn, the drunk¬ 
ard, who in his drink let the sea over the Cantrev Gwaelod.*’ 
The represenlutioiis of the bards respecting the importance 
and opulence of this district are probably exaggerated; but 
1 see no reastai to dispute iheir testimony either respecting' 

2 1 2 
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the fact of the irruption of the sea by destroying the ancient 
dykes, nor with regard to the period which they assign as the 
date of that event*. 


XL. Narrative of Experiments made ’with the Seconds Pen- 
dtdum^ principally in oi'der to determine the hitherto un¬ 
assigned Amount of the hi/iuencc of certain mitwie Forces on 
its Rate of Motion, By Mr, James ScBYMGEOuaf. 


^1 '’HE author’s object in making the experiments detailed in 
the following narrative, was so much ramified in the course 
of his researches, that it will be best understood after their 
perusal. 

Suffice it at present to say, that he had in view to ascertain 
the influence of the maintaining power, or escapement on the 
time of vibrations of the pendulum in which no re^il is 
juid likewise the cflect of the resistance oi^^#air 
upc^l^l^vibrAtions, either when the pendulum is 
a c1o(;k« or when it is in a detached state. 

The results of these experimental researches wilfl^pl^nd 
applicable to all the contrivances or escapements the 

impulse to the pendulum without recoil. As recdijt ar^'^oon- 
sidered 1*0 introduce sources of irregularity, it was deemed 
unnecessary to inquire into its eflccts, as they w'ould be inde¬ 
finite and would vary with the quantity of recoil; besides, such 
SYperiments would be applicable to the clock employed only. 

In pursuing this inquiry, niy first object was to make the 
suspending spring of two of my clocks (which had both dead 
escapements) such as to cause the long and short vibrations to 
be performed in equal times. For this purpose, 1 shortened 
the acting part of the suspending spring of one of them, which, 
tor tne ^ake of distinction, 1 .shall call my shop time-piece. 
This clock has a common lenticular bob with a wooden rod; 
it nad been going for five or six years previously, with the sus- 
penjlipg spring made in the usual way, of a piece of middle- 
sized watch main-spring about } of an inch in length. The 
bob is only about 4 pounds in weight, with a small brass ball 
below it, nearly \ of a pound in weight. 

The action of the suspending spring was shortened by 
fixing a piece of steel on each side of the spring, and joining 
it to the rod, so as to reduce the acting part of the spring to 


• See the Cambro-Briton, for June 1820, vol. i. p. 361; Edward Wil- 
ii(un«*s Lyric Poems, vol. ?. p. 78. note; Davies's Mythology and Riles of 
the Druids, p. 240, &c.; Merrick’s Hist, and Antiquities of the County of 
Cardigan^ p. 50^80. ' t Communicated by the Author. 
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about of an inch in length. I was so fortunate as to obtain 
my object on the first trial; for when the vibrations were 
made to vary from to on each side of the point of 
rest, they were equal to within less than half a second in 
24 hours. 

I next adjusted the suspending spring of the other clock, 
which had a mercurial pendulum, and a suspending spring 
nearly h of an inch in breadth, and of an inch in thick¬ 
ness. A moveable clamp-piece was made to fasten near the 
top of the })endulum rod, so as to be shifted up and down 
at pleasure, and to clasp the su.spending spring. By various 
trials 1 found, that for this strength of spring and weight of 
pendulum, the acting part required to be about of an inch 
'in length. • 

After both clocks had been going for some tinie, ^ was sur- 
prised^Jtoiind that each of them experienced a losing«|’A;t^but 
partretS^y the shop time-piece with the light 
thatJpr^Pivi which is about four years, J have had‘i^||^fpi- 
poruli^^^ of satisfying myself that this loss of rater OIT^|n^i^tied 
in thd^PUcening of the spring. 

Tt^l^J^ping or fastening of the spring in the manner de- 
scri^i^^ithout any shortening of the absolute length of the 
pendulum, occasion^ the clock having the liglit pendulum to 
gain about 3 minutes in 24 hours. 1 therefore lowered the 
pendulum bob, and brought it to time. About a month after- 
wards, I found it losing on its rate, and screwed up the pen¬ 
dulum bob. It is now (at the distance of nearly four years) 
screwed up to about half of the distance it was lowered at 
first; a circumstance which shows how much the spring has 
weakened since that time. The clock frequently raairtained a 
uniform rate for three or four weeks successively: after which 
it began to lose on its rate, particularly when any sudden 
change of temperature occurred. 

Pendulums with thin suspciiding springs (which mo''-t of 
the best clocks have) will not l:e subject to this variation, af\er 
having gone for some time, at least as far as my experience 
enables me to judge. 

The clock just mentioned was lately cleaned. Before rlran- 
ing, it lost about a second in 24 hours, and the extent of its 
vibrations was reduced to 2°; after cleaning, the extent of its 
vibrations was 2^*5, its original extent whei' clean; it then 
gained .5 seconds in 24 hours, making a difference of 6 se¬ 
conds all together. The cause of this difference was, less fric¬ 
tion on tfie pallets. 

The impulse being given in the ascent occasioned all the 
friction that affected the time to be in the descent, which con- 
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sequently retarded the motion and caused the time to be slower. 
The friction beyond the escaping point being equal in ascent 
and descent, occasions no difference in time. 

I next put a lighter maintaining )x)wer on the clock, which 
reduced the 'extent of vibration to 2*^, its extent before it was 
cleaned; but it still gained 5 seconds in 24 hours. This result 
shows that the spring was such as to cause the vibrations to 
be equal in time, and that the loss in its rate before cleaning 
was occasioned by friction. 

I was now desirous of ascertaining the rate of the pendu¬ 
lum of this clock in a detached state. For this purpose, I 
suspended a detached pendulum, with an accosted suspending 
spring, clo$j| In front of the clock, and adjusted it so as to 
vibrate witirtjfe block pendulum. I then detached the pallets 
from the crown-wheel. The collet to which the pallets were 
rivet^.biing'lixeii to the arbor by a screw, they 
be action, deaf of the wheel, and fixed 

th4F^pP|W In this couhtruction, the pallets, 
and MCk-fork, form part of the pendulum. 

The pendulum was put in motion by tlie hand, 
yond its extent of vibration, so that the mean 
detached state should be the same as when 
clock. The experiment showed that it gained upon the de¬ 
tached pendulum. I then adjusted it to the detached pendu¬ 
lum, and put it in action with the work as before. It now 
lost about 2^ seconds in 24 hours upon its former rate. This 
experiment, thercfoie, .showed the influence of tlie escape¬ 
ment upon the time of the vibrations, which was occasioned, 
conformably to what has been already stated, by the remain¬ 
ing friction upon the pallets in the descent, in consequence of 
the impulse being given in the ascent. 

It is proper to mention here, that the bob of this clock tra¬ 
versed close to the back of the case; and the resistance thus 
occasioned, accounts for part of the loss of 2^ seconds, as will 
be shown hereafter. 

The same experiment was next tried with the clock haying 
the mercurial pendulum, of about 13^ pounds in weight, and 
furnished with the strung adjusted suspending spring. The 
result showed a loss amounting to within 2 or .3 tenths of a 
second of the loss of rate exhibited in the former experiment. 

In order to give the impulse in the descent instead of the 
ascent, the following means were adopted. The flanc hes of 
thd pallets were hollowed by forming them thus: f with 
a small cylindrical lap of about ^ of an inch in diameter. 
These pallets were ntade separate, and being jointed upon their 
axes of motion, the distance lietween them was regulated by 
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a tangent-screw, so that they could be adjusted to any depth 
in the teeth of the wheel. This shape aftbrded the means of 
giving about three fourths of the impulse in the descent. 'Ex¬ 
periment showed that the clock now gained about *2 seconds 
in 24< hours. The extra friction in this case was in the ascent. 


It is known that if a pendulum have at the point of rest 
impulse sufficient to reach 2^', with a certain quantity of fric¬ 
tion, it will require a greater impulse with a greater quantity 
of friction. The greater im})ulse will of course cause the first 
increments of motion to be quicker in the latter case than in 
the former; but this incidental quickness will have gradually 
decreased, and Vj^jshed when the pendulum has arrived at 
the extent of consequently, the ,entir^;>t^^tion will 

be quicker. Pendulums having strong adjtlsCi^'',l^spendiiig 
springs require a maintaining power in weighUl^ilHit double 



of tbeyyiluch they would require with a thin spri 
knii fej i wi l^ in order to make them vibrate to the ex 

» |ij^nge of rate occasioned by the use of stronyl^ .. 

gs, led to the consideration of some other 
mcaiM^r,^obtaining isochi'onism, cycloidal cheeks being ad- 
mitte^lp^ objectionable in practice. It occurred to me that 
by cylinder^ or a portion of it, at the point of suspend 

sion OF;ft^pendulum, and making it roll on a plane, the point 
of oi^llation would move in a cycloid, at least as far os the 
extentk>f the vibrations of the pendulum required. For this 
purpose, I constructed an appropriate apfinratus. 1 described 
the central portion of a cycloid on a sheet of brass, and fixed 
it on a wall, with a horizontal plane on the same, at a proper 
distance above for the length of the seconds pendulum. Arier 
several trials with cylinders of different sizes, it hppeared that 
one of about 2 inches in diameter caused the point of oscilla¬ 
tion to traverse in the curi’e, at least as far as could be sensibly 
determined. 


The.se trials led to the construction of a cylinder the size of 
which was a very near approximation to the proper magni¬ 
tude. This cylinder was then fixed to a convertible pendu¬ 
lum, which 1 had previously constructed; but in the present 
case it was used as a common pendulum. The lesult of more 
careful and repeated experiments showed that a cylinder of 
1*8 inch in diameter caused the seconds pendulur to perform 
its vibrations in times more nearly equable than could be ob* 
tainecl by cylinders of any other size. 

Thinking, however, that the property of isochronism might 
possibly depend on some minute size or proportion, I f^st 
shortened the pendulum, making use of the cylinder which 
gave the nearest appr(»timation. 1 then gradually and suo* 
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cessively lengthened it, even beyond its proper length, and tried 
the vibrations at every small interval; but the experiments 
failed to give a nearer approximation to isochronisni than in 
the former case. In short, the vibrations thus obtained did 
not appear to be more isochronous than those which were ob¬ 
tained by employing a knife-edge. 

Being disappointed in not finding the vibrations equal in 
time, 1 begun to doubt the property of the cycloid in render¬ 
ing the vibrations of the pendulum isochronous. For my own 
satisfaction on this point, 1 therefore instituted the following 
experiments. I described a circle with beam compasses (the 
distance of the points of w'hich was double diameter of the 
circle with the cycloid had been desotibed), so close by 

the centrdi jicrtibn of the cycloid on the same sheet of brass, 
as to be witnin of an inch of that curve. To an extent of 
abo^ 9f or io'^ on each side of the middle of tlie cyi ig^ j^ere 
v^g^^^ceptible differ^ce between it and the circ^^^ce 
o fj|w y<Me to the same extent. , 

step was to construct metallic cycloidaTj^ra^p of 
the proper size for the seconds pendulum, and to in 

a vertical position, so that their extreme points ihe 

distance of the base of the curve from each other^l^^je^the 
middle portions of the curve inverted served as cheeks for the 
vibrations of the pendulum, in the usual* way prescribed in 
philosophical treatises on the subject. A ball was then sus¬ 
pended between the cheeks, by means of a piece of small gold 
wire flattened to about TUU of an inch in thickness. As soon 
as the ball was made to vibrate, it was obvious that the cheeks 
would have no effect in e(]ua1izing the vibrations, even when 
the extent of Vibration was 9° or 10° beyond the point of rest. 

Subsequently, it occurred to me to try the experiment by 
employing the extreme portions of the curve as cheeks, and 
uxing them for this purpose in the manner above mentioned. 
The cycloidal cheeks formed in this manner were found to 
have a considerable effect in equalizing the times of the vibra¬ 
tions; for the short vibrations of l°*5 were not above 8 or 
10 seconds faster in 24 hours liinn the longer vibrations of 4° 
or 5°i and had all been as perfect as theory requires, the vi¬ 
brations might have been isochronous. 

In ascertaining the proportions of the times of the long and 
short vibrations, the detached pendulum was always adjusted 
to clock pendulum, so as to make them vibrate alike. The 
fixtm^for the detached pendulum was a little in front of the 
clock; and the two pendulums were observed by viewing them 
from such a point tliat they were both seen in a line when at 
the extent of their vibrations; the experiment being always 
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coBimeiiced by putting them in motion so as to vibrate exactly 
with one another. This method was considered not only more 
simple than that of coincidenceSf but fully as accurate. It is 
also more suitable for an experimenter who cannot conveni¬ 
ently have an assistant at all times; nor indeed would the me¬ 
thod of coincidences have answered so well for tlic various ex¬ 


periments which 1 had in view. 

Iboughi the preceding experiments occupied upwards of 12 
months, during all my spare hours from business, either in 
making the necessary apparatus or the experiments themselves, 
yet considerable poetical advantage was thereby obtained. 

The object of* following experiments ascertain 

the difierence in time , between the vibratioM^^l^iiDdnlum 
in air and in the purpose' 

menta in vacuo, or in ^^'4^ansted vessel, 
par^^i^/fNts constructedl^An iron vessel wa^ 
cfinsw^ii^rtaT^s about 6 hiches in diameter, near 
gfr-iy^peg distance few observing the extremity di^llRiSP^ 
du^^'god. These apertures were glazed with strd^ ]^^te- 
gla^'^ as'ih be capable of bearing the great pressure con- 

ree of rarefaction. The vessel was placed 
closb^iO^C of the clock-case, srhich had sides made to with¬ 
draw, so as to admit more readily of the adjustment of the 
pendulum, &c. T^^rC^was likewise in the vessel a contrivance 
for putting the pendulum in motion at any degree of rarefac¬ 
tion or exhaustion. 


In his experiments on the pendulum. Captain Kater appears 
to consider that the buoyancy of the air causes the vibrations 
of a pendulum to be slower. Thus,” says he, the specific 
gravity of water compared with that of air, may be known for 
the temperature and altitude of the barometer at the time- of 
observation; and multiplying this b^' the specific gravity of 
the pendulum, the ratio of the weight of the pendulum com¬ 
pared with that of air will be obtained. This ratio will ex¬ 
press the diminution of the force of gravity arising from the 
buoyancy of the atmosphere: and in order that the number 
of vibrations ma^' be the oanie in vacuo as in air, the length of 
the pendulum must be increased in the proportion of this 
ratio to 1, the lengths of pendulums vibrating in the same time, 
va^ing directly as the force of gravity.” 

Buoyancy is here considered equivalent to a diminadfin of 
gravity, and proportional to the deduction of the -weight of the 
pendnium’s bulk of air from its own weight; consequently. 
It should appear as if a light pendulum would vibrate more 
slowly than a heavy one. Not being of this opinion,-1 made 
the following experiment to put it to the test. * I mounted a 
Third Scries. Vol.2. No. 10. April 1SJ3. 2 K 
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light pencluliun with a wooden bob, of a cylindrical form, qjbout 
4^ inches long and 2 inches in diameter; this bob Was 10 
ounces in weight, and, along with a brass ball and the pendu- 
dulum rod, weighed about 15 ounces. A piece of thin iron, 
about f of an inch in breadth, was fixed to the end of the 
pendulum rod, edgewise to the direction of motion of the pen¬ 
dulum. The object in making it so light was, that the effect 
of buoyancy might be more readily observed, and also its dif¬ 
ference of rate in air and in vacuo. 

The pendulum thus mounted was suspended in the vessel 
in which the vacuum or exhaustion was produced. A 
small trouj|^„p|'mercury, about 6 inches Ibt^linch deep, and 
1 inch placed at the bottom of the vessel, having 

its length to tlie direction of motion of the pendulum. 

After frequent adjustments and exhaustions, J suci^ed,ed in 
mai^g lower edge of the piece, of iron traverse jn 

so that at the end of each vibratiem it 
frd^H^ surface. Some dust upon this sur&ce indica||d a 
sllgjit motion in the direction of the pendulum; but it J^ost 
ceased with the motion of the pendulum at its extent of vibra¬ 
tion, and appeared to produce no effect upon the dl^'hi de- 
.scending. ' / 

By such means, the pendulum was made to lose its extent of 
motion nearly at the same rate as a pendulum with a metallic 
bob does in air ; the clock pendulum was adjusted to vibrate 
with the light pendulum. The trough with the mercury was 
afterwards removed, the vessel was exhausted to the same de¬ 
gree as before, and the same mean extent of vibration was 
emj^oyed; but careful experiment showed no perceptible dif¬ 
ference in time. 

In this experiment, I considered that the mercury should 
buoy up the pendulum as much as air; and if so, we must evi¬ 
dently conclude from the result, that buoyancy makes no dif¬ 
ference upon the time of the vibrations of a pendulum. When 
the same pendulum used above was made to vibrate in air, it 
lost one vibration in 20 minutes upon the clock pendulum. 

By .this time 1 had begun to suspect the true cause why the 
pendulum lost time when vibrating in air, and my conclusion 
was as follows: A current was generated in the air by the 
motion of the pendulum, and in the direction of its motion; 
consequently, ^when the pendulum reached its height and its 
momnnlum was exhausted, the current thus generated now 
slightly suspended'its motion, and retarded the first ,incre- 
'ments of its descent. 

The current of air generated by the vibrations of the bob 
of a pendulum may be rendered distinctly visible thus: Fix a 
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pi^of rag at the'bottom of the pendulum, i^t fire to the rag, 
ana blow out die flame, still allowing the jag to smoke; then 
put the pendulum in motion, and the smoke w^^be seen pass¬ 
ing along in the direction of the pendulum’s motion, even be¬ 
fore it can be observed that it has begun to descend. 

Had Captain Kater been aware of this fact, he would have 
been at no loss tq accqunt for his pendulum losing its adjust¬ 
ment, when by the hygrometer he observed a gi'eat and sud¬ 
den change in tlie air from moisture to dryness. This obser¬ 
vation shows the accuracy with which his experiments were 
conducted; it ^so^ipdicates that dry air is more dense than 
moist, as the curreut ^uerated in the latter more 

resistance to the relCtli^^the pendulum 1thajj|™jij|^rmer. 

For, in his experfmei^^ the time wheiiweight 
of the pendulum was ddwWi the vibration^'edower 
than wbeir the grater we^t was down; the 

a larger surface to the resisting medium,^k^||||H«^> 
tixxtl^b its weight, than the greater weight, the 
getiirated would oppose its descent more than the cui;rent 
generated by the greater weight. 

[To be continued.] 


XLI. On the Thwry <f Voltaic Action. By Mr. John 

JPridealx. 

[Condaded from p. j 


Sect. IV. Of the Conducting Properly of the Liquid, 

25. ' f MIE conducting power of tiie liquid is a main: poiht 
in voltaic phsenomena; and acid liquids are nndef- 
stood, generally, to be the best conductors (lujuiif metals 
of course left out of the question); alkaline liquids the 'vorot, 
of aqueous solutions; and alcohol, oils, and the like, as non¬ 
conductors. Thus, from whatever kind of coincidence, 
conducting and electro-negative properties seem to bear some 
mutual relation. * 


2b*. Whether this conduction in the voltaic battery be from 
particle to particle, or, Uke that of caloric in liquids^ con¬ 
nected with transference oi' the particles themselves, becomes 
the next inquiry. Of ^arh. transference we have abundant 
evidence; but in what degree it is essential to the conducting 
process, it may be difficult to ascertain by diredt experiment. 

27. Separate glasses, filled with acid and alkaline solutions, 
and connected by a siphon filled with wate^, separated cells, 
similarly filled, and divided by bladder, each having a copper 
plate plunged in the alkali, a zinc plate in the acid, and coa- 

2 K ^ 
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Elected dirough a wirei—have their contents gradually altered 
by transference of the acid into the alkali, and mce versd, until 
either neutralization has taken place, or the activity of the cir« 
euit ia so &r lowered as to have no longer power to commu¬ 
nicate the requisite impetus. Oxygen goes to the zinc, and 
hydrogen to the copper, in most cases; and we have seen (22) 
that notonly this took pi ace, but that the alkali continued to rise, 
and the acid to descend, in opposition to their speciHc gravity. 

26. It is seen (23) that addition to the quantity of copper 
augments the effect; but 1 do not find this happen unless the 
additional copp^ be in immediate liquid eppimunication with 
the zinc, ^ ^ 

a) A plate was set in it<1iNiifiei^ight copper case 

(open at due precaudontt Afpinstcontact: the case 

was nearlv filled witli diluted nitric'ac;id (1*60), uid placed in 
a same liqui^, whiehitist reached edge* 

TM pi ie and zinc being both furnbhed with condtuaing wires, 
wet^P^ in communication with the magnetest; ' 

b) An additional copper case, open at both ends, was then 
placed about the first, clear of contact, and also made to com¬ 
municate with the same mercury box as the first cascr 

No increase of defleed^KK 

c) A little more of the same acid was. then poured on, to 
overflow the whole, and establish immediate liquid communi¬ 
cation between the zinc and the externid copper. As soon as 
it ran over the edges, 

Deflection .... 42° 

Ihe conducting medium is the same in {b) as in (c); but the 
transference of particles from the zinc to the external copper 
is intercepted in (6), and no other evident difference appears. 
The communication in (c) being only over the edge of the inner 
case, the increase is proportionally small; 40° to 42°, or 38 to 
43 curre:it. 

Thus wc may imagine the copper exalting, by contact or by 
metallic communication, the positive character of the zinc; the 
gin<» thus exalted decomposing the water with peculiar viva¬ 
city, attracting the negative oxygen, chargit^ and repelling 
the positive hydrogen; the latter being at the same time at¬ 
tracted, and oxygen charged and repelled by the copper:— 
oxygen thus Continually travelling from copper to zinc; hy¬ 
drogen fironi zinc to copper; and each discharging its excess 
f>f ele^ricity as it arrives. This attraction and repulsion being 
of course stronger, and the motion of the charged particles 
consequently quicker, the less the interval between the plates; 
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and we know how greatly approximation increases the acti* 
vity of voltaic plates. 

29. If this transference be the real conducting agency, it 
should follow, that when the poles are disconnected' as the 
electricity accumulates, and counterbalances those attractions 
and repulsions between the plates, the action between diem 
should become gradually weaker, and at last cease, but be 
renewed on restoring the connexion. And such we know to 
be the fact. 

Also, when the plates, and consequently the intermediate 
imperfectly conducting strata of liquid, af^vtB^dplied, resist¬ 
ance to the passage of electricity is increoi^, ^>|^inust there¬ 
fore accumulate, on each and the 

atom of hydrogra the zinc of unable 

to discharge.itself into the copper of pair chaise 

be high Miou^ 'to overcome ^e resUtance fbrfribrdr^llll *nce 
Hence die electrici^ at the poles of a nuDli4|n»vpl- 
battery, though greater in tension, should belest^^lan- 
tit^ of current than at those of a battery equal in surface, but 
in fewer ^visions; 

' And this also ma}' be seen to be true by the following ex- 
perim^t. 

30. For comparisons of this kind I employ a trough of 
wood, twenty-four inches long, seven wide, and four deep, 
divided by transverse partitions into six cells, and wisll lined 
with cement. Each of these cells contains a small calorlmotor, 
nearly on Dr. Hare’s plan, composed of iO zinc and 11 copper 
plates, each three inches square, the zinc and copper working 
into separate mercury boxes (3, &c.) on the top of eiich calori- 
motor. 

By passing connecting wires along l.S, 23, 33, 43, &c., and 
\ c,2c, 3 c, 4iCf 3cc., the whole six sets become a single pair; 
but connecting them 13, 2 c; 23, 3 c ; 33, 4 c, &c., they become 
as many pairs as there are .sets. And it is easy to understand 
how, b\' arranging the connexions, they become two or three 
pairs. It is this convenient divisibility which led to the pre¬ 
ference of the number 6. 

The following Table show's the deflections, in proportion to 
die manner in which the caloriinotors were divided. 


Connexion 

1 

Experiments 

2 3 4 

Jfeau. 

Curr. 

into 1 pair...! 

... 60° 

58° 

58° 59' 

59° 

7o?' 

2 pair.... 

... 49 

48 

48 49 

48*5 

62 


... 42 

42 

42 . 43 

42 

43-4 

fi pair.... 

... 30 

30 

.30 30 

30 

22*6 
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The number 75 is an estimate, and 1 think considerably be-i^ 
low the truth. Becquerel’s table does not go so high. 

These facts do not appear so easy of explanation upon any 
other hypothesis^ of liquid conduction, as on that by trans* 
ference of particles. 

31, As, however, we are unacquainted with any standard 
of the actual quantity of electricity circulating in any given 
voltaic action, and as it would be difHcult to measure even 
the relative quantity that a given portion of positive and ne¬ 
gative liquid matter can convey by transference of particles, 
under a given tension,—we cannot ascertain b^ calculation, any 
more than bj^^irel^Mexperiment, whether this transference is 
likely to or even a partial agent, in conveying 

the electric^^ri^h the liquid. The discnargo of a Leyden 
jar through'A Irater-tube, though widi great diminution of its 
impetim^ yet exhibits a rapidity of conduction inconsistent 
with;;^p^ notions of the transference of patticles} mid a dis« 
crepatrey' is occasionally found between the transmitting.:^f* 
conducting power, and the facility of decomposition, as in'tfle 
case of dilute sulphuric and nitric acids. ' 

sun such a notion materially assists our understanrdlng'the 
opposite electrical accumulations at the poles of the pile, and 
some of the phenomena accompanying them; and the high 
tension of a charged jar may enable me electricity to pass 
through liquids in a manner which could not be produced by 
the acUons between the plates of a voltaic pile. 

Sect. V. Of the Loss of Ponxter hf continued Voltaic Circidation, 

.32. However uncertain be the degree in which molecular 
transference in the liquid acts as an auxiliary, no doubt exists 
of the tendency of the negative particles toward the positive 
plate, and vice versd : and if the leading principle of tiiis paper 
be true (20), they should, when thus arranged in the order of 
electrical attraction, after discharging their acquired electricity, 
oppose, and gradually tend, to neutralize, the electromotive 
action of the pKates on each other 

33. Thus, whilst a voltaic pair, kept, the zinc in alkali, the 
copper in acid, retains its electricity unimpaired for a long 
time, we find them, when charged with solution of a neutral 
salt, become gradually weaker in action, until, after a short 
period, they hardly affect the multiplier. If we now take the 
plates out of the liquid, leave them exposed to the air, and 
replace them, the action is renewed with a vigour and perma¬ 
nence proportionate (to a certain extent) to the length of lime 
the plates have been withdrawn from the liquid. 

34. During this time of separation, the liquid particles at- 
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tached to the plates will gradually drain off, and those remain¬ 
ing in the liquid may reassume the arrangement due to their 
natural affinities. Thus the energy of action should be re¬ 
newed on replacing the plates in the liquid; and this renova¬ 
tion should have more or less permanence, according the 
re-establisliment of the natural order of affinities were more 
or IcbS complete, and freed from remaining electrical influence. 
And this, in an imperfectly conducting liquid, subject to the 
effects of combination and decomposition before noticed (28), 
may be an operation not quite instantanepus. 

35. If such an electrical arrangemcn,t^4^,jJp;^]^,u1es be the 

chief cause of decay of power in a ;the neu¬ 
tralization of acid pr alkaline charges is then 

washing the plat^ instantly, on the 

liquid (although kept beneath the surface all the 

time they jane out of the charge), should mmte Uicm o^j^ec- 
tive,, oi\‘ being plunged into a fresh solution, as< hait|f||^^ibr 

length o^tlme in the air. And keeping them inrl^ s€i- 
coild smutipn until the force be again much reduced, should 
mve the first chaige time to recover its natural state, by which 
the, plates on being removed from the second, washed, and 
returned to the first, should liave all their original energy. 
And thus the action should be renewable by washing and 
alternation, until the formation of a coat of suboxide on the 
plates should impede their contact with the liquid, and there¬ 
fore retire friction or an acid to cleanse them. 

36. The apparatus described (30), in which the cells are 
nearly filled by the little calorimotors, and the whole liquid 
charge consequently subjected to tiieir action, gave results 
corresponding so -accurately with these anticipations, that 
doubts might have been excited of their fairness, particularly 
as the structure of the instrument is a little complicated, whicn 
would make the eatperiments troublesome to repeat; and as 
each calorimotor is bound by a wooden frame, which might 
be supposed to retain a portion of the water or acid employed 
in washing, the following simple arrangement was therefore 
substituted. 

A pair of zinc and copper plates, :3 inches square, each pro¬ 
vided with a conducting wire, were fixed together at the interval 
of ^ inch, by short cylindcis of sealing-wax at the four corners, 
with the aid of heat. The backs of the plates were then var¬ 
nished ; so that the polished faces, opposed to each other at 
an invariable distance, were the only parts capable of action. 
The liquid charge was 4> ounces sulphate of zinc, dissolved in a 
quart of water, and it was contained in two glasses, G and H. 
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The plates being dipped in water, to remove any foreign 
material, or fugitive impression at the hrst contact with 
moisture, the ends of the wires were connected with a multi¬ 
plier, and the plates plunged into H,—Dedoction . . 40° 

Left in H until the needle had receded to ... . 25°, 

Then taken out and plunged into G, —Deflection . 40°. 

As the plates occupied only the middle of the glass, and 
the backs were varnished, it was probable that but little of the 
charge, perhaps only the part immediately between the faces 
of the plates, had suffered electrical change. The needle was 
therefore allowed tilt recede to 28°, when the plates were lifted 
out and renk^ced die same liquid,—Deflection . . 38°, 

but receding to.30°, 

removedfim'l^^fflill^flection again.40°. 

Aftet to 20% taken out and replaced,—Deflec¬ 
tion . I .. . . 40°, 

quickly. ^ 

W»ned and placed in G, —Deflection ..... 42°. 

Taken out, washed, and left all night in the air. lit-ihe 
morning plunged into H,—Deflection . # . . i' . 42°; 
So thifl: washing produced the same deflection as hanging all 
night in the air. 

Receded in 15 minutes to.20°. 

37. It then became a question whether the mere disconti¬ 
nuance of electromotion, without moving the plates, might 
not allow tile reaction of the natural affibiues, and thus restore 
the action. 

The needle having fallen back, as above stated, to . 20°, 

the connexion through the multiplier was fevered, lie-con¬ 
nected after 10 minutes.42°, 

but fell back, in 10 minutes connexion, td''. . . . .18°. 

Disconnected 5 minutes; on re*comiexi6n .... 30°. 

Again disconnected 10 minutes; onre^eonnexion . 30°. 
The flice of the copper covered with sih^U bubbles doubt¬ 
less hydrogen gas. Detached 2 minutes to wipe away the 
bubbles with a feather,—Ke-coniiected . '.35°. 

The plates had now continued two hdurs and a half in the 
solution, and the zinc was black with siiboxide; yet simply 
washed and placed in H,—the Deflection was . . .37°.' 

It is unnecessary to occupy more space with the further 
variations of this experiment, all which give the same result. 

36. Btit one circumstance must not be passed over. Hang¬ 
ing in the air two or three hours gave a deflection of 45°, 
which fell back to 35° so rapidly as to allow only time fbi* 
turning to the desk and writing the figures; whilst remaining 
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for twenty-four hours in die air ga¥e only 35% but steady. 
Hence some accumulation seems to" take place in the air 
during the drying of liic plates, perhaps communicated by 
the vapour. 

39. These experiments go in confirmation of the supposition 
(35), that die electric attraction, arranging the negative parti¬ 
cles of the li(]iiid against the face of the positive metal, and 
vice vn sd, and thus tending to saturate itsell> should gradually 
extinguish its own action. 


And from previous observations (14^, 19, 22,) it might 

be inferred, that the destruction of jiicid charges is 

Entire extinction of tliQ electromodoli q^— 
ever, jireventcd by the unsteadiness cu.'| 
by tlie inipcrlectioii of liquid conducting! 
mode of action, obstructing the efiects 6n'' Cm' 
immediate Contact with the metals; which 
kefp some action alive for a good while, wheve”pfliyi^;'^^ 
cmrges are employed. But when free acids are usra,/1^1iich 
dissmve the zinc, g more powerful compensating force comes 
into play. ^ * 


Sect. VI. Of the Mffects of Chenhical Action. ' ' 

40. It has long been shown by Becqncrel*, that when a 

metal is acted on by an acid, and furins with it an oxide or a 
salt, the metal becomes negatively, the liquid positively, elec¬ 
tric; and accordingly it is familiar to Voltaists, that wher^ 
into an acid liquid, two plates of zinc arc plunged, the. one 
new and bright, the otJicr. corroded, connexion being made 
tbrougii a multiplier, the corroded plate is positive (m,the 
liquor) to the bright one. ^ ^ 

41. It has also men shown by Sturgeon, and had been shown 
before him by Davy, that if two plates of iron with bright sur¬ 
faces be plgp&ed ipto dilute muriatic acid, and after a time 
one of thqp m wididrawn, and kept for some second^ out of 
the acid, on'tieing replaced it acts ns copper; and so alternately 
either plate withdrawn for a few seconds, acts n.s copjper on 
reentering the liquor. And the ':asc is the same witli zinCi as 
any one iiossessing a couple of zinc plates may prove ill a 
minute. 

42. These two experiments (40, 4i), and Becquerefs ge¬ 
neral principle (+0) explain each other. When bright and 
corroded zinc are broiighi into contact with an acid, the latter 
yields most readil\' to its action, and gives off electricity to the 
liquid, which returns through the bright plate and tlie Wire. 

• ytnn. dr Ckim. ct dc Phjfs. May 1829. 
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When of two similar plates, one is withdrawn from the action 
of the acid, the other remaining subject to it, the latter will 
give off positive electricity to the liquor, which the former, on 
reentering, must take up and convey back through the wire, 
as copper does. 

So in a voltaic pair, when acid is brought by electrical at¬ 
traction or otherwise into contact witli zinc, tlic metal is at¬ 
tacked ; the aciil or water being decomposed on the one hand, 
and the zinc dissolved on the other. The positive electricity 
passes from the zinc into the liejuid (40) in the direction of 
the galvanic current (and assuming the theory of two elec¬ 
tricities, the. ne^|lv6 passes from the acid to the zinc, also in 
the direQjt^n Wthe current), 'i'hus the chemical action com- 
pensatea,/lhi^. ^p irose3, the neutralizing effect of the negative 
liquid pa^p^|^;oj^ the zinc, in proportion to its facility of 
decomposihOftji and to the electrical character of its residual 
ingji.’edients; ^ilst the copper is negatively excited by,the acid 
to the highest degree (23). 

43. Sulphuric acid decomposes the water, as does probably 
the muriatic; hydrogen gas being given o£^^ both cases, and 
carrying ^yjth it'^ some" of the positive electricity generated. 
But nitric acid gives rise to no gas (in moderate charges); and 
there being no waste of electricity, its action shoum b^ the 
greater, as is known to be the fact. 

44. These three acids, employed in atomic proportions, in 
wqual quantities of w.ater, placed in three cells of the trough 
(30); one of the caloriinotors being moved from one to ^le 
other and back again alternately, so as to give all the acids 
equal opportunity for action, gave the follcMwing deflections. 


Acids. 

Experiments 

J 2 3 4^ 

Mean. 

Curr. 

Sulphuric. 

26° 20° 14° 10° 

17*5 

9-7 

Muriatic . 

30 23 t 13 

22* • . 

13-3 

Nitric . 

42 34 21 17 


20-5 


Why the muriatic acted so much more powerfully than the 
sulphuric acid is iiot evident, us the acids were pure. Possibly 
the muriatic acid may be itself decomposed, and the chlorine 
combine directly with the metal. No evidif^ce occurred to me, 
when employing atomic proportions, of'the less durability of 
nitric acid, as stated by Singer; but my experience is not to 
be set in competition wItJi his. 

45. An experiment quoted by Berzelius:}^, and which I do 

* Pouillel, Ann. de Chini. et de Phyt. September 1827. 

4 This figure was not recorded, through oversight. 

t TV. dc CAtm. tern. i. p. 1 .'i2. 






Mr. J. Pridenux mx the 'Theoty*qf Voltaic Action. 959 

not recollect to have encountered elsewhere, is in point here, 
and compares well with the stimulative action of the electric 
state of the liquid (20). 

If u large and a small plate of zinc connected through a 
multiplier be plunged into a weakly acid liquor, the larger a6ts 
ns copper; but increase the acidity, or warm the liquid, the 
larger acts as zinc. 

Here w'hen the acid is too weak to attack the zinc, the 
larger surface giving the greater field for the influence of the 
negative liquor, positive electricity sets pway from it (20) 
through the wire, to the smaller plate^K^'bappens with pop¬ 
per. But when the metal is acted on^the 
acidity, or warming the liquor, the the 

more positive electricity to the liquor, whi^' ^^^^^p frough 
the wire in the other direction, as in the thus 

not only compensating, but surpassing sti¬ 
mulation of the acid first demonstrated ‘ ' . 

It must here be confessed, that my results in repeating this ' 
experiment have not been constant, though generally confir¬ 
matory. The authority of Berzelius is, nevertheless, abun¬ 
dantly sufficient; and proofs of the efficacy of cliemtcal action, 
ill augmetiting the voltaic current, are too familiar to tlie ex- 
perin^entalist to need further exemplification here. 

Conclusion. 

The theory here advocated may be thus generally stated. 

^IVlien zinc and copper come into contact, jiositivc electri>- 
city passes from the copper info the zinc, until their mutual 
relation to that flilid be in e^ilibrio'. this is initial clectro- 
motion'; which may continued, in the condition of circula- 
tibn, through a conducting liquid (12). But if an electro¬ 
positive liquid be placed in contact with the negative metal, 
and vice versix^ and the circulation kept up, the (lis}iosb;ion of 
the liquids Iseiog in countex action to that of the metals, the 
electro-mo^^^Mtion is obstructed -1(19). On the contrary, 
when the posrnvi and negative liquids are in contact with the 
homo-electric fUetals, the tendency of the whole is in the same 
direction, and the electro-raotivc action is expedited (19). ' 

When the electrici^ thus passes into the zinc, and. on into 
the positive element ot the liquid, the so charged litjuid particle 
is repelled, and attracted by tbe copper, in proportion to the 
" approximation of the plates; and having free motion, proceeds 
in that direction with proportionate velocity. The converse 
takes place between tlic copper and tbe electro-negative liquid 
particle; and tbe particles discharging themselves on their 
arrival, thus maintain the circnhitioii. 

2 L 2 
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When discharged of their acquired electricity, they remain 
attached to the anti-electric plates, and thus assume tlie coun¬ 
teracting character above mentiuned, obstructing the current 
in proportion to the quantity collected on the surface of the 
plates (32>. But when there is free acid, it no sooner comes 
in contact with the zinc, than it begins to act upon it, and the 
zinc, in the act of dissolution, gives out positive electricity to 
the liquid ; i. e. in the direction of the current (40), thus 
balancing, or mure commonly overcoming, the neutralizing 
influence of the negative liquid particles (42), whilst they act 
witb their full eflhct ha exalting the copper: and hence the 
sumriorjty of acidrfhaiges (23). 

, The that the theory of two fluids is 

most ftu tj[iese views. It has not been insisted 

on, becaii^<(iyiW%illy received in this country, nor quite free 
from aml^gl^ln Its appHcati^. 

XLII. Abstract of MeteoroU^ical Observations made at St. 
Peterslmrgf in 1830, at the Astronomical Observatory,' By 
MM. Wisiiiewsky arid Tarkhanof; and calctdated by Pro¬ 
fessor M. A. KuPFFJSii*. 

1| N the following observations the thermometer is divide^ ac- 
cording to Reaumur, and the barometer into French incbesi 
The barometric heights have been reduced to the torapeiia- 
ture of 14*^ of Reaumur, and the months are reckoned accord¬ 
ing to the New Style. 4 

Table I. Containing the Meah of the Thermonietric Observa¬ 
tions for every Month of\^^Q^ 


Montlis. 

P XM. 

r.M. 

9>‘ f.x. 

Means. 

January. 

- 9'46 

- 8-03 

. O 

- »-44 


February 

8*54 

6-5S 

7'3« 


March.... 

- 4-59 

113 

- 3*35 


April. 

+ o«3 

+ 4'30 

+ l*l« 


May . 

4-46 

7-76 

3-86 

m 

June. 

11-59 

14'67 


July . 

1311 

15*73 

12:66 

<. 13-83 

August. 

13-16 

16-65 

. 12*65 

rU15 

September... 

6-C8 

10-77 


BKEa 

October. 

-1- 3 17 

5-68 

. 4-24 

November... 

- 11-46 

f 0-72 

ex^Tj 

EXSIl 

December.... 

- 4-76 

- 3-64 

- 4*11 

- 4-17 

Means.. 

+ 2-6 

+ 4-74 

+ 2-47 

+ 3-09 


According to the tables communicated by Dr. Brewsterf, we 

'* Coniniiinicateil by Professor Kiipffcr. 
f Kdinb. Journal of Science, for June 1626. 
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must subtract 0°*11 from the mean results found above, in* or¬ 
der to have the mean temperature of the year. We shall then 
have 

The mean temperature of the year 1830... +5i®*88 Reauni. 

Or . Fahr. 

I need not remind the reader, that the table given lyr Dr, 
Brewster is probably applicable only to Scotland and to si¬ 
milar climates. 1 have employed it here because we do not yet 
possess for St. Petersburg meteorological observations exe¬ 
cuted upon the ipodel of those which have been made with so, 
much perseverance at Leith, under the caC!S^^Dr^3fewsl^r. 

Table II. Pxtreme Variations the 
for every Month of 1830, and the 
for each Month, between ttm 


Hbntlis. 

Maximum of 
Temperature 
at 2** r M. 

Minimum of 
Temperature 
at 7*' A.M. 

"i;;; 

Onftvationrof 
the sameDay. 

Jaotuiy.. 

- 1-2 

o 

--192 

O 

18-0 

O * 

6-8 

February.... 

+ 0-3 

16-5 

. 16-8 

7-7 

March .. 

4-3 

17 9 

22-2 

' 7-2 

April. 

132 

- 5-2 

18 4 

9-9 

May...... 

160 

0-0 

16-0 

7-5 

Ji^e. 

22-0 

+ 8-1 

13 9 

8-8 

July . 

23-8 

8-3 

15-5 

1 6.5 

August. 

24-0 

9-4 

146 

1 80 

September... 

14-5 

+ 11 

13-4 

9 5 

October. 

12-7 

- 2-2, 

14 9 

7-4 

Novunibur... 

6-3 

9-5 

15 8 

40 

December... 1 

+ 12 

— 12-J 

13-3 

7-1 


This table does not give the greatest variations of tempera¬ 
ture in the course ofa? month', or during’S-t hours. We mpst 
admit that), the maxima of temperature take place at 2‘‘ p.m. 
But for the^mlnima we know that they occur a few instants 
af^ sund^ll' io that at 7^ a.m. the temperature during tlie 
gfiil^st j^^'bf year is considerably above the minimum. 

Table IjM'W^ 4 l^' 2 f^Parotfietrical Observations made at 7^A.)ki., 
2** P.M., 0*1^9** v.Miffor every Month if the Year J830. 


Months. 


July...... 

AugiisL.. 
September.. 
October.... 

November.. 
December.. 




28-044 

27- 937 

28- 212 

27- 991 

28- 315 
28-051 


Mean barometric height for 1830.28*116 inches. 
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Table IV. —Extreme Variations of the Barometer at the Hours 
Observatio7i for each Month ^1830. 



Table V.-^^afe'iof tW Winds whose Direction was observed 
Three Times a Day, at 7'' a.m., 2'' p.m., and 9** p.w. 



'I'ajule VI .—Mean Height of the Barofn^er^^')S^^:Windi' 



Mean lluifrlit 
or Barometer. 


Winds. ' 

Tn. 

t2809t 

56 

Soudi-.'W'eiit 

28-229 

175 


28-156 

43 

NordivWJeM 

28 071 

lot; 


28-025 

194 




' 28-256 


General Observatio7is. —Sti’ong and very strong winds oc¬ 
curred on the following days: February 9, (NewStyle,) South¬ 
east; March 12, 13,18, 30, South; March 31, South-west; 
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April5, South; May 8, North-west; April 14, South; De¬ 
cember 27, South. 

In the course of the year 1830, there were at St. Petersburg; 
—90 days of rain; 08 days of snow; 10 days of thunder; 
58 d.ays during which the sky was entirely covered from^ 
morning till night; 218 days during which the sky wus 
cloudy during the greatest part of the day; 143 days of fog 
(these fogs were commonly produced in the morning, but less 
frequently in the evening, and they very seldom lasted beyond 
noon); and 28 days during which the sky was entirely clear 
from morning till night. 

The last frost took })lacc on the 4th of May.—TlvB ^rst frost 
on the 14th of October. ' ' * 

The thermometer rose above zero^ ^ 

For the hrst time on the 27tfi pf February 
time on the 28th of December. ' > _ 

The day of the flood on the Neva, SijfA day 

of i^ being shut up, 1st of December. ' ’ *- 

AtiSrora: Bo^^eaUs. —These meteors appeared bn the evenings 
of tKe/ollowing day^:—Feb. 24th; March 18th;'May .5th; 
Sept. 13,17, 18, anti 19; Oct. 13 and 22; and Dec. 8 and 15. 


XLIII. ^h.e Liflexion tf Light. By John Barton, Bsq.* 


COM^ time ago I had the honour to submit to the Royal 
^ .-Society an account of variety of experiments and obser¬ 
vations on the inflexion of light, which si^enicd to me strongly 
to indicate that light consists of hiaterial particles, endued 
with a ibree^of mutual repulsionif'. 1 have since had the sa¬ 
tisfaction to find that the po^ibiUty^ explaining the phs- 
nopaena of infleuon bf > the same principle had 


pujef: 


compa: 



jlf w the mind m Sir David Brewster In th 
i^httoned, I did not enter into any discussion re- 
>rjes Q|.Young and Fresnel,—contenting myself 
letail of the results of my own experiments, ac- 
explanatory observations as seemed need¬ 
ful to together, and render them intelligible; 

but I wisn hhw. to state some considerations which appear to 
me to be docjl^yb'lBgamst tH'l|f^ theories. 

The fundamenttTprindple common to them both is this 
If two equal waves, moving' in opposite directions, comb into 
collision, they will destroy each other, and nil further mov^e- 
ment will cease; whereas, if they coincide in their direction. 


* Comniunicated by the Author. 

t An abstract of the paper here alluded to was given in Phil. Mag. and 
Annals, N.S. veil. x. p. 300: it has also been noticed by Prof. Powell, in 
vol. xi. p. 2.—Edit. f Life of Newton, p. 105. 
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they will form by their union a single wave of double ibrc^e. 
Now light is supposed to consist of the undulations of an ima¬ 
ginary elastic aether^ as sound consists of undulations of the air. 

If therefore we suppose a ray entering into a daVkened 
chamber tlirough a small oriflee at A (sec the following figuce) 
to proceed forward in a direct line to Y, when it tails on a 
sheet of white paper; while another ray proceeding in the 
direction AK, is inflected at K by touching the edge of a 
knife, or other solid body, and turned into the direction KY, 
so us to fall on the same jioint Y as llie former ray;—tlien tho 
eifect produced by the joint action of these two rays will be 
different^ ac^rdingiy as the lengths of their paths differ or not 
by an iot<| ggMw Btiini:>CT of lindulations. If tlie lengths of their 
paths halfiilHidiilation, or any odd'number of half- 

undula^^jraSlaj^ wil^estroy one another, and the spot Y will 
be dark. ITlengths of their paths differ by a whole un¬ 
dulation* or lumbar of whole iiiuliil-'.tions, they will royi- 
cide, and the spat Y will be oil double brightness. *- -Andlhps 
are explained the alternate bands of light anif shade* 
border the'shadows of bodies placed in'^a small beam fifllght 
entering a darkened room. 



I’hc lengtlis of the cwo rAYs AY, AKY, are always com¬ 
puted by Young and !l^^elYrom the point which they 
denonr'nale the ” origin of :”or^the luminous point.’* 

But it appears to me that the tirae origin of'Aia U at^two 
points 11 , on the surface of the aun; and of 

comparing AY with AKY, we ought comp^wJpt^Y 
UKY. Now that this comparison should ra» 

suits as theYormtr,—iii other words, that ih# simuld 

eitlier be equal to U'A, nr that their lengdlii^ always 

difler precisely b^ .in iujtegral nondier of und^a|^OB%*—is evi¬ 
dently impossible. /A* 

It will not lie said, I presunf^ two RA, R'A, 

(tti entering tlirougli the -.malt 0 |>Allihg at A, exercise any 
mutual action on each other, so As to become in fact a single - 
ray. Such a suggestion would be at variance with the whole * 
theory oflluyghcns, which necessarily assumes, as one of its 
funUameiital principles, tfiat any number of undulations may 
pass thi'ough each other without disturbance:—inconsistent, 
indeed, with well known facts, such as the perfect image of 
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tjie crescent form of the sun during an eclipse, received through 
a pinhole in a darkened room; and the still more familiar fact 
of the distinct vision of a multitude of distant objects through 
a refracting telescope; since the rays proceeding from all those 
olyects refieatedly cro»s uMe another in passing through the in¬ 
strument. * 

Secondly. Thougli the tlieory of Fresnel agrees pretty well 
with the results of his own cxpeilnients, it is far from agreeing 
with the results of other experiments made by. observers of 
acknowledged accuracy. Sir Isaac Ncutoii and M. Biot have 
each of them recorilcd a scries of obser\ ations on the inflexion 
of light, which may be employed as tests of t^ Accuracy of 
Fresnel’s tlieory* Newton, havio^ admitted ft HgS^of light 
through a holo the 42nil part of All iitih iu 
on a slit between the edges of two of 

8 feet 5 inches. Placing a.sheet of irnite ptMp^EnMa the 
slit, he observed that the shadows fonped'w uf the 

knlyeS''vvere’' hordeled with a ^sucpessioir fringes. 

pVaryir^ the%idth of the slit, he observed at what distances 
the ^9per must be |)laced, so that the first of the dark inter¬ 
vals between these fiinges, coming from either side, might 
cross oiui another m the ceiitic of the s)>ectrum *. Now, by 
the theory of Ficsiiel, any one of these observations sliould 
give us the lenglli o(‘ the undulations sii()posed to constitute 
light; and uf course that length lyill bo the s.inio when de¬ 
duced fioin any other obsci \ntion. Tho lollowing Table will 
ihow how far this is from being the case 


Distances of the paper 
front the knives , 
* in inches. 

U 



Distance betwtsen 
the edge of the 
knives. 

•012 * 

Mh • 

•057 

•081 


Lcnathof.in undidj 
tlOllh} I’lCSIltl s 

’ tluorv. 

UOOOl.'iH.') 

A)000l70:i 
•0(M)0’(i7.'» ' 

•UUOOIOOJ 

noouis! i: 

000f)jss,s 

uiHluiiifion turns 


lengtlt^^ 
According 
In yellow I' 


087 

’cjbservations the length of an 

it should be. According to Fresnel, the 

ulation in red light is. 0000'25l2f inch. 

opng, it is ft*e*»Bea«eaa ^ . *0000266 

t, the mostMhvdbous of 


the prisinanc specttain,^ft lengt^f an 

undulation, according to Ydung, *s. '000026.> 

Whereas the highest value deduced from 
New ton’s obscrv ations above, is no more 
than..’. *000020" 5 


* Optics, Book III, Obb.ix. p. lOo. f ‘0003G8 milliiii^tru 

Third Series, Vol. 2. No. 10. April 1833. * 2 M 
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Indeed, these values are so inucii at variance with one another 
as to destroy all cuiilidericc in the theory; since the difTerences 
are far ^’eiiter tlian can be accounted lor by any supposable 
errors ot observation, e\cii had the observer been less remark¬ 
able for accuracy than New ton. This will appear clearly from 
the followin'! Table, in which 1 have takcMi the length of an un¬ 
dulation such us It IS given by the first of the abo\e observa¬ 
tions, aiul then conipiitud by Fiesnel’s method the distances of 
the knives from the jiapcr in each of the succeeding observa¬ 
tions. 


Distances between tbe 
edges of the 
knives. 

•Old 


Di'il.inrcs of tliu Lniws fioin thu pai>ci 


By observations. 


n 

33 

no 

^131 


By Frcbiiel’s theuiy. 
1-5 
4-38 
i:i-45 
498 
‘202- 


Still more are^these observations at variance with Young’s 
theory, which supposes the {iliieiiomena to depend on the in¬ 
terference of the two ra^'s reflected from the edges of the slit. 
In this case the centre of the spectrum woiiltl be always bright, 
the lengths of those two rays being equal. 

M. Biot’s obserMitions were made in red light*. He has 
not mentioned the distance of the slit from the opening through 
which the I’ hi entered: but as the length of an undulation in 
red light is given by M. Fresnel, we may reveise the calcu¬ 
lation, and compute what this distance must have been from 
the other data. It v/ill be seen that the results given by the 
thei'r'y are impossible. * 


Width of slit: 
in millimetii'.'. 

..'iO 

7«"» 

j-00 

i-3ri 

l-.'iO 

l-t.t 

300 


Di»tanceat which dite|Distance of the slit from the 


first dark band ettib 
the centr'd avis. 

]^mD 

4(! 

130 
Jdt 
401 
:»7(i 

1071 


opening by which the riq^ 
entered, by ib^ry. 


+26S» 

+3876 

+2636’ 

■ mV 


In the first three observatiofl9»4^ distance of the slit from 


the opening in the wiiidow-siiultnr» as'compuud by Fresnel’s 
hypothesis, here turns out to be a neg.itivc quantity. In other 
words, this distance is greater than infinity > 

It may be proper briefly to state the method by which these 


Ttmli, de P/ij/nque, tom. iv. p. 767 


t Ibid, page 761. 
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computations are performed, reft*rring necessarily to Fresnel’s 
Memoir, in the 5th volume of tlic ISIcmoirs of the Katiomil 
Institute, for further particulars; since it would scarcely be 
possible to explain the process at length without transcribing 
a considerable part of that memoir. 

Assuming the distance of the slit from the opening in the 

shutter. = a. 

The distance of the slit from the paper on which the 

ra 3 'snrc received. =; h. 

The width of the slit. = e. 

The length of an undulation. = K, 

'I'heii, according to Fresnel, the intensity of tl|f^ light at the 
centre of the spectrum varies as 

{fdv cos y w )* H- (/rf u'sin 

representing the fourth part of a circntQ^OII^iS^^^I^PIus I, 
and the iiite<;ruls being each taken froni ^ 

„ _ /■2(“ + *) tor- ^ 

® - TV —^blT’ TV « iV • 

As these expressions do not admit of being integrated dircctly» 
the author has given a table of their numerical values for each 
value of V *. Now we have to find the value of v when the 
first dark band falls on the centre of the spectrum; in other 
words, the smallest value of v at which the intensity of the 
light becomes a ininimiirn. On reference to the Table, it will be 
found that this value of v is somewhere between 1*8 and 1*9; 
and by interpolation, for which purpose the theorem employed 
by the author f may be conveniently used, tlie exact value of v 
sought is 1-875; we have, therefore, 

S7S - , 

•w 

* 

* qC the National Institute, vol. v. p. 40S. 

the curve which has lor its ordmutes the inlrr.'itv of the 
adjacent paints to coincide wifliiii tliat smai'l .pare 
with a CtH^ St the second degree, the position of the least ordinate will 
be given By the formula 

-'l-j *— 

where z' and repreaenfe the distances of one of the extreme points from 
the two others; 'p and "p the difierences of their intensities, and z the 
distance of the same point from the minimum.”—I*. 135. 

It may be observed that this formula is not jnalvlically exact The 
true value of z is 

'p ”z^—”p 'z*—'p ^ Cp —''p) 

~ !2('p"s—"p "«') 

but when the differences of intensity are jiot considerable, the last term 
may be neglected as evanescent. 

2 M 2 
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an equation from which it is evident that the values of A. or of 
a may be determined, the values of the other quantities being 
known. 

Thirdly, The theory of Fresnel is quite irreconcileable with 
another observation of Newton’s, which I have frequently 
verified. When the interval between the two knife-blades is 
very much diminished, the spectrum thrown on the paper ex¬ 
hibits a dark space in its centre. “ When the distance of the 
edges was about the four hundredth part of an inch,” says 
Newton, *■* the stream of light parted in the middle, and left 
a shadow between the two parts. This shadow was so black 
and dark that all the light which passed between the knives 
seemed to be |nd turned aside to the one hand or to 
the othtf . An^ 'a^the knives still approached one another, 
the £1^ broader, and the streams shorter at their in¬ 
ward were next the shadow', until upon the con¬ 

tact of the'knives the whole light vanished, leaving its place 
to the shadow*”. 

The most satisfactory way of performing this experiment 
is to ei^ploy two razor-blades, whose edges are slightly con¬ 
vex; for then the coloured bands will be seen 
running round the dark space on either side, f'! 

as in the annexed figure. The position of the { 

dark space, and of the greatest divergence of / %, 
the coloured bands, answers of ^ourse to the 
point where the razor-blades approach one an¬ 
other most nearly. 

Now by the theory of Fresnel, so far from 
the centre of the spectrum being occupied by 
a dark space, it should be the brightest and 
most luminous part of the whole; as will appear 
on calculating the intensity of the light at dif¬ 
ferent distances by the rule which he has Imd dowm -Suppose, 
for instance, the distance of the knife-blades fiduK.tlb^ htne in 
the window-shutter to be 30 inches; the distatt^'^ironi .the 

i )apcr 21 inches; tlie interval between the two blodi^lDne ifour 
lundredth part of an inch: then we have -1 

T(^0) _ _ 1 _ / + -= -2 

abK~ 400 s/ 30 ;><*000026r2 

And if X represent the distance of any point from the centre 
of the spectrum, the intensity of the light at tliat point should 
be as ^ {fdv sin q u")’* 




* Optics, Book III. Obs. vi. 



Prof. Graham on the Lais of the Di^usion of Gases. 269 

the integrals being each taken from v = (r + *l) to i/ = (or—*1). 
Computing the intensity for eacli value of j; in this way, I ob¬ 
tain the followiiij; results. 


Value of j. 

Intensity 
of light. 

le of .r. 

•»i 

Intensity 
of light. 

Value of i. 

Intensity 
of light. 

0 

•04 

10 

•0.187 

2-5 

•0:)24 

-1 

•04 

M 

•0.1S4 

3*7 

•0312 


•0:5!>!) 

1-2 

■0381 

2-!) 

•0300 


•0:{!)H 

1-3 

•0378 

3-1 

•0287 

•4 

•o:«»7 

■o;«)(J 

1-4 

•0373 

3-3 

•0274 



•0371 

3-5 

•0261 

■« 

•o:«».i 

1-7 

•o;i(;;i 

3*7 

•0248 

4 

-0303 

I 0 

•03.')3 

3-9 

•02;}C 

•s 

•o;«n 

3-1 

■o;j4,‘» 

4*3 , 

•0208 

■!) 

■o:jsi» 


■0335 

-*:7: - 

•0182 

'0156 




It will be seen that the intensity of the' ^ 
nt the centre of the spectrum; or when from 

that centie, is equal to 0. . ; Vv*' v: 

1 have supposed a = 30 inches, and h ss fV hiches, simply 
because these appear to have been about the distances of tli6 
knives, from tlie window-shutter and from llie paper ^pec- 
tively, in Newton’s observation. Ihitifany otlier values are 
ajjsigned to those latter, provided the interval between the 
two Idades is very small, the same conclusion will be found to 
hold good. 

f might refer to other phenomena, wiiieh appear to me no 
less irreconcileable with tlie inululatory Inpothcsis than those 
here considered. But this seems unueces'.ary ; (or if the pre¬ 
ceding reasonings and ctmipillations involve no error, they are 
surely of themselves sulhcienl to overthrow that hypothesis. 


XLIV. On the Lais of the Diffusion of (iuses. By Thomas 
Graham, Bsq. M.A. F.R.S. Ed., Professor of Chemistry m 
the A^ter0f»an XJniversityi Glasgrrao. 

[Contimicil from p. lOU.] 

2. Diffusion of Carbonic Acid Gas. 

m<>st satisfactory experiments with carbonic acid gas 
were performed by confining it over a solution of eontr 
mon salt, saturated in the cold, which absorbs this ga': very 
slowly, and, instead of the difiusion-insirument with buib, a 
long diffusion-tube was found most suitable. 

'Ejrpei'iment I ,—Thermometer 64^^: dew-point 53°. 
meter 30*13. Left in diffusion-tube 17 air, and filled up over 
brine to 197 with carbonic acid gas, which gives 180 carbonic 
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ncitl. As brine boils at 222° or 224-®, that is 11° or 12° above 
the boiling point of water, we may suppose it to be propor¬ 
tionally less vaporous at low tcniperatiircs, and take tile ten¬ 
sion of its vapour at 64-° to be that of water at 53°, which 
was also the dew-point. This was confirmed by confining 
847 volumes of atmospheric air over brine at the time; the 
air was not exjwialed by vapour rising into it from the brine, 
nor did it contract. 

The initial contents of the diffusion are therefore, 


Air and vapour.* 17’ 

Carbonic acid gas. 177*6 

Vapour. 2*4 


An t^k place of 4 measures in ten minutes, and 

of 40 in Ave hours. A standard tube of the same 

diametef as the diffusion-tube, sealed at the top, had been filled 
w'ith carbonic acid and placeil over brine, to mark the absorp¬ 
tion of the gas. One measure of gas was absorbed during the 
continuance of the above experiment. The expansion, tlicre- 
forej'in the difTiision-case has really been 41 and not 40, or, 
probably even more than 41, as undoubtedly a greater ab¬ 
sorption of gas by the brine occurred in the diffusion-tube 
than in tlie standard-tube, from the motion of the liquid in the 
former during the course of the expansion of its gaseous con¬ 
tents, while the liijuid in the other was quite at rest, and 177*6 
— I, or 176*6 carbonic acid gas only Iiave been exposed to 
diffusion, 'rijc dillusion was allowed to take jilacc into the 
open air, which iiad the same pro^Kirtioii of vapour as the car¬ 
bonic .‘icid. 

The specific gravity of carbonic acid gas i$ 1*527, of which 
the square root is 1 ’2360, and the reciprocal of the square root 
0*8091. Hence one volume air should reploQ^ 0*8091 car¬ 
bonic acid gas, uhich is the theoretical diffi|d(^vdlume of 
gas. ^ 

In the experiment, 176*6 carbonic acid filA. Mmaced by 
217*6 air. " 


Plcrc, the expansion upon 176*6 carbonic-acid beuig re¬ 
placed by air is 41+ parts by expeiiment, while it is 41*68 
parts by theory. 

The diffusion-volume of carbonic acid gas is, 

0*812 by experiment, 

0*809 by theory. 

JEsjf, 2.—In another experiment, conducted in the same 
manner, thermometer 64°, barometer 30*00, the initial con¬ 
tents of the diffusion-tube were, 
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Carbonic acid and vapour, 201. 

The final contents, 

Air and vapour . 215. 

Correcting for loss of gas by absorption, the final contents 
would be. Air and vapour 24(). 

As the ]iroportion of vapour in the gas at the first, and in 
the air finally is the same, we may say that carbonic acid is 
replaced by air in the proportion of 201 to 210. 

201 

= 0*813 = dillUsion-volume of carbonic acid. 

210 

Dayf. 3.—In a third experiment over brine,^ thermometer 
62 ’, barometer 2.9*65, carbonic acid and 109 

Uc))lacrd by air and vapour.. 

Or, ullon ing for absorption, by air and 


169 

206 



= 0*816 = difiusion-volume of CBi^boblcjftcid. 


But extreme accur.icy is quite out of the question in the 
case of carbonic acid, lioin the vagueness of the small correc¬ 
tion for absorption of the gas by the brine, and from the ab¬ 
sorbent action of the plug, whicli atlects, more or Jess, all the 
condensible gases. 

The experiment in the case of this gas had been })erforined 
repeatedly over water itself, in diflerent (hirusioii-liibe.s, and 
always with an eventual increase to the g.iscoiis contents of 
the tube of within 2 jici* cent, of the theoretical quantity; but 
this mode, and the corrections Itir absor])tioii, are decidedly 
interior in precision to the preceding. 

3. Cklonne .—This ga.s, trom its high density, should afibrd 
a good illustration of the law, were other cn cuni.stances etjually 
favourable, as the specific gravity of chlorine is about 2*.5, of 
w’hich the square root is 1-5811, ami the rccijn’ociil of the 
square root 0,'^325. 100 measures of chlorine should be re¬ 

placed by 158*ll air; or 1 air should replace 0*6325 chlorine, 
which is its difTusion-volume. 

•Thermometer To a diffusion-tube over 

vrater, with 5 measures air, 80 chlorine gas were added, ma¬ 
king together 85 measures, which, difiusing into damp air, 
expanded 3 measures in the first eight minutes, 18 measures 
in eighty-two minutes, and, finally, 19 measures in one hiin- 
(Ired and six minutes; but the same gas, in a close standard 
^bc of the same diameter, contracted, owing to absorption 
of the gas by water, 5 measures in eight minutes, 15 inea- 
surc.s in thirty-three minutes, and 18 measures in thirty-nine 
minutes, the rate of absorption diminishing evidently from the 
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water in the tube becoming saturated and abiding in it. But 
the absorption of gas by water in tlie two experiments cannot 
be well compared ; for, in the diffusion experiment, the chlo¬ 
rine is rapidly diluted with return-air, which protects it from 
absorption, and, indeed, before the end of the experiment, must 
occasion a portion of the dissolved chlorine gas to reassume 
the gaseous form, \apoiiri/ing away from the water which held 
it in solution, and rising into the upper part of the tube. The 
absorption in the tliffiision-case would certainly be overrated 
at one half of what occurred in the comparative experiment in 
the same time. At the outset, however, we may presume that 
the same absorption took place in both cases. Hence the ex¬ 
pansion. in diffusion experiment would be 3 + 5, or S mea¬ 
sures eight minutes. The absorption, however, 

would in lessening the expansion; frst, so nuich 

gas h^^ttj|^|l€Ared by absot-jition, the ({uantity to be added 
totlie ^^fiston ; second, so much less cJilorine has really been 
siibmittetl to diffusion: 80 parts have not been diffused, but 
80 diminished by this quantity. 

Merely adding the observetl absorption in the first thirty- 
nine minutes, namely, 18 measures to the expansion observed 
of 19 measures, we have an expansion from diffusion of 37 
measures, vvliieh a})proaches, as near as we can expect from 
the method, to 45 measures, the theoretical expansion on 78 
measures dry chlorine. We may therefore presume that the 
diffusion of chlorine is not incompatible with the law. 

4. Stdp/iurons Acid Gas. — Over mercury. I'o diffusion- 
tube with 7 measures air, 6G dry sulphurous acid gas were 
addeil, which were allowed to diffuse into dry air. An ex- 
})ausion occurred of 

5 measures in 9 minutes 


13 

30 

31 


- 23 

- 85 

- 108 




lit which last expansion it remained steady. . 

Assuming the specific gravity of sulpnuFCWS ms at 2*222, 
its square root is 1*4907. of which the recipFUGUris 0*6708. 

67*08 sulphurous gas should be replaced by 100 air. 

Wc have 66 sulphurous gas, and expansion 31, or, 

06 sulphurous acid are replaced by 97*00 air, by experiment; 
06 - - - J)8*39 air, by theory. 

The difi’usion-volume of sulphurous acid gas is, 

0*68 by experiment, 

0*67 by theory. 

5. Protoxide Nitrogen .—In an experiment with this gas, 
dry, over mercury, allowing for a quantity of nitrogen which 
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it contained, 51 measures arere replaced in ninety minutes by 
62 dry air. Taking the specific gravity of tliis gas at 1*2577, 
its root is 1*2360, of which the reciprocal is 0*8091. 
Diffusion-volume 0*82 by experiment, 

- - 0*81 by theory. 

6. Cyanogen. —Also over mercuiy. First deprived of hy¬ 
drocyanic acid by peroxide of mercury, and dried, an expan¬ 
sion always rchulicd from diffiisioii, but it never amounted to 
the theoretical quantity. Taking 1*8105 as the specific gra¬ 
vity of cyaiKigen, the stjuarc root i.s 1 *31-56, and the reciprocal 
of the square root 0*74'32. 

Hence, 1 cyanogen is replaced by 1*3456 aiir; and 
1 air replaces . 0*7432 cyioS^TCn. 

1st, S3 cyanogen were replaced by 994-a(^ fEt M^ 5 cyano- 
geii by 5^0 air; 3i'd, 50 cyanogen by 63 air. -t'^llH^^b.^xperi- 
nicnt is the most favourable. But 100 cyattOg^e|f4^|!^;]P^Iaced, 
according to that experiment, by 126 nil* onlyt^ilps^Wid of 134. 
This deviation from the law, depeiuls on the |^ih>perty of the 
plaster-plug, which it shares with all porous bodies, to absorb 
and condense a portion of all those gases which, like cyanogen, 
are easily li(|ueficd. It is evident, that if a portion of the cyano¬ 
gen is withdrawn in this way, a certain contraction is occa¬ 
sioned, and again really less of the gas is submitted to diffu¬ 
sion ; and from botli causes, the expansion is less than it ought 
to be. It is jmssible, also, that the cyanogen m.ay have con¬ 
tained a little nitrogen. 

7. Mmiatic Acid Gas .—Specific gravity 1*28472; square 
root, 1 *1334; reciprocal of scjuare root 0‘8823. I fence, 

1 muriatic acid should be replaced by 1*2847 air; and 
1 air should replace 0*8823 muriatic acid. 

In the case of this gas, the expansion from diffusion was 
overpowered by the absorbent property of the plug. 

f>4 measures coiitracterl to 88 in ten minutes, and remained 
at that quantity for nine minutes, and then expanded to 90 
measures in twenty-five rainiiies more. The plug, upon a 
subsequent examination, appeared to be injured, and rendered 
too permeable, by a chemical action of the muriatic acid upon 
the hydrated suliihate of lime. 

8. Amwoniacal Gas. —Density 0*5902. Square root 0*76825; 
reciprocal of square root 1*3016. Hence, 

1 ammoniucul gas should be replaced by 0*76625 air; and 
1 air should replace 1*3016 ainmnniacal gas. 

But in the case of tliis gas, as with muriatic acid, the result 
of diffusion is altogether deranged by condensation of gas in 
the porous plug, which, in these experiments, was half an inch 
in thickness. It is remarkable, however, that when the tube 
Third Series. Vol. 2. No. 10. 1833. 2 N 
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was filled wilh ammoniacal gas in the usual way, the final con¬ 
traction was by no means excessive, indeed, never quite so 
great as it should have been from diffusion alone, independ¬ 
ently of the contraction from absorption. Tliis was found to 
arise from the absorption by the plug being so rapid, that, 
during tl»c progress of filling the tube with gas, the plug be¬ 
came nearly saturated with gas, taking up ten or twelve times 
its bulk, and consequently, a great tUal more gas was intro¬ 
duced into the tube than its capacity. 

9. Sulplmrcffnl Hydrogen Gas .— Prepared from sulphuret 
of antimony, by tlie action of muriatic acid. Density, 1*1805, 
Root, 1*0855. Reciprocal of root, 0*9204. 

In the caitjetofthis gas, 69 measures were replaced by 73 air. 
In this experiment, 100 air replaced 95 instead of 92 sulphu¬ 
retted we may refer the diminution to theab- 

sorptiom^P^fE^^s by the plug, and to its partial decomposi¬ 
tion, as ^f^'^etoury expo.s|;d to the gas became black. The 
air which entered contributed to this decomposition. 

As carbonic acid, is one of the gases condensed by the plug, 
like the preceding examples, but to a less extent, we cun now 
understand why the return air was always a little under the 
theoretical quantity, in the careful experiments on that gas, of 
which nil account was formerly given. 

In tile case of the gases which follow, the specific gravity 
approaches so closely to that of air, that their accorduiice with 
the law requires every precaution. 

]0. Oxf/fj^en Gas .— JSpecific gravity, 1*111. Square root, 
J*0S41. Reciprocal, 0*9487. 

100 oxygen should be replaced by f05*41 air; and 
100 air should ropluee 94*87 oxygen. 

When confiiied in a straight diffusion-tube, there is uni¬ 
formly lui expansion; but it is unnecessary to recount experi¬ 
ments performed with the straight tube, as the divisions are 
not minute. 

Experiment 1.—Tliermonietei 64^. Barometer 29*82 inches. 
Diffusion-instrument with bulb, divided into two hundredths 
of a cubic inch; also standard bulb and tube, close at top, to 
afford corrections for changes in temperature and pressure, as 
before explained. Both diffusion-instrument and standard wei:e 
filled with pure oxygen from chlorate of jiotash, ami placed 
in glasses over water, covered by a bell-jar, of which the in¬ 
side was moistened. A few minutes were purposely allowed 

elapse before the (juuiuity of gas in either instrument wa^ 
noted, as the quantity oscillated for a little. The diffusion- 
instrument contained 795 measures oxygen, and the standard 
8j38, at the outset. In two hours the expansion in diffusion-' 



Prof. Graham on ike Leeat of the TiiffUsion tfGases, 275 

instrument, corrected from the standard, 6 measures; in 
four hours and a half 13 nienbures; in fifteen hours, 29 mear 
sures; in twenty hours, 31-measures; in twenty-nine hour^ 
41 measures; in thirty-eight hours, the expnn.sion was at a 
maximum, namely, 43 measures. In explanation of the lofr^ 
duration of this and the following experiments, it may be 
stated, that the plug was fully half an inch in thickness. 

795 measures oxygen and vapour have therefore been re¬ 
placed by 838 measures air and vapour. 

T95 

' - = 0*9487 = difl‘usioii-\olunie of oxygen by experiment. 

0 * 3*7 

This is the exact theoretic number; a coincidence, however, 
which we must view as accidental. 

JSfp. 2.—In a careful repetition of tlifsv exper^ftent with 
another specimen of oxygen gas, the results' hpjpi^immed Very 
closely to the preceding; but the return-air was-ifi''stight ex¬ 
cess above the theoretical quantity. Thus, 

1 oxygen was replaced by 1*056 air, by experiment. 

1 -- 1 *054 air, by theory. 

Oxygen, therefore, affords a most striking confirmation of the 
law. 

11. Nitrogen .—Prepared by burning an excess of phos¬ 
phorus ill u confined portion of air, and allowing the residnary 
gas to stand over water for several days. 

Specihc gravity, 0*9722. Root, 0*9860. Reciprocal of 
root, 1*0140. 100 nitrogen should be rejiJaced by 98*60; and 
100 air should replace 101*40 iiitiogen. 

TJiermomctcr, 66". Rarometer, 29*23. Diffusion into moist 
air as in the preceding experiments. 

836 measures contracted 3 measures in two hours and forty 
minutes, as corrected by standard; and 13 mea.sures in eigh¬ 
teen hours, which ivas the inaxinuim contraction; for in. 
twenty-three hours and a half from the beginning of experi¬ 
ment, a contraction of 12 measures was indicated. Taking 
the last as the true result, 

836 

= i*0I43 = diffusion-volume of nitrogen by experiment. 

1*0140 = diffusion-volume of nitrogen by theory. 

12. Olefiant Gas. —Specific gravity likewise 0*972, &c. a.s 
in nitrogen. The gas was carefully made, collected in a low 
Receiver, allowed to stand over water fur twenty-four hourii; 
and finally washed with caustic ley. 

Thermometer, 59°. Barometer, 29*83. 800 measures of 

this gas were replaced by 785 measures of air, in twenty-five 
hours, correcting from standard. 

2 N 2 
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800 

785 


s 1*0191 = diflusion-volunie of olefiant gas, by ex¬ 


periment. 

The contraction in this experiment is a little above the 
theoretical quantity. In another experiment with different 
gas, the contraction was even greater, indicating a dilTusion- 
volume = I’O'jO.'i; but the presence of a minute quantity of 
carburetted liydiogen, or some lighter h 3 'dro-carburet, was 
suspected, from the rapidity of the contraction in this case. 


fl'u bu continued.] 


XLV. A Reply to the Remarks Professors Airy and Ha¬ 
milton on the Paper upon the Jnterfererice of L,ight aj'ttr 
passingth'ot^h a IPrism of Glass. By 11. Poti'Ek, Jun., Esq.* 

paper in the February' Number of this Journal, On the 
Interference of Light which has been refracted by a Prism, 
having been noticed in the last Number by Professors Airy 
and Hamilton, 1 hasten to repl}: to their remarks; although I 
am very far still from being prepared to enter completely into 
the subject of the velocity of light in traversing refracting 
media. 1 must accordingly still refer solely to the experiment 
with the prism, leaving to another time the appeal to a more 
direct and less intricate experiment; with which I have been 
long occupied, but which I have not yet been able to get 
thioiigh, on account of its requiring apjiaratiis which 1 did not 
before possess, and which 1 find still requires further additions 
to jiroduce some minute adjustments. 

The papers of the two learned Profes.sors have tended much 
to strengthen my previous expectation us to what will be found 
eventually to be tlie real velocity of light in passing through 
refracting bodies; for both of them have raised objections to 
my conclusions only upon points on which I had myself in 
the outset aome misgivings. 

Upon that which is proposed by Professor Airy, 1 was at 
great pains to satisfy myself experimentally. In using com¬ 
mon light, or light considerably heterogeneous, and when the 
distance between the images of the luminous point too small 
in comparison with the distance of the prism from them, the 
bands or interference-fringes might be su))posed, from what 
we observe, merely* to dilate. This appears to be the way in 
which Professor Airy has tried it, which 1 conceive he has 
done; and 1 placed the original paper in Mr. Coddington’s 
hands at Oxford. 

To satisfy myself upon this point, I used the red light given 
by the solution of iodine in hydriodic acid, which, when of 

'' Communicated by the Author, 
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proper strength, gives a much purer light than the red glass 
found in the windows of old church^, and which M. Fresnel 
considered sufficiently homogeneous for experiments where 
much greater delicacy was required. 1 also inclined the two 
mirrors so much to each other as to render the bands suffi¬ 


ciently narrow; and when I observed the bands, similar to a b, 
in the figure, come, by withdrawing the eye ami eye-glass a 
little distance from ttic prism, into a po¬ 
sition similar to c ^/, 1 iiad no danger ^ 

of falling into Prof. Airy’s error of sup- 
posing the change to arise only from 
the shifting of the centre of the fringes, 
whilst the bars themselves remained sta- J 

tionary. The dotted lines c y‘represent / 

the diffracted fringes, caused by the 
edge of the lower mirror. 1 cannot \. X 

imagine lu)w Prof. Airy should repre- ^ 

sent me as describing the appearances 


by a shifting only of the centre of the fringes ;—my descriptibn 
stales distinctly the bars themselves to move; and Professor 
I'laniilton has evidently thus rightly read it. By operating in 
die manner above described, and placing the prism so that its 
edge appears to touch the bands formed directly in the air, 
then looking with the eye-glass at a little distance from the 
prism, another complete set of bars may be seen in the pris¬ 
matic light. 1 have repeated this experiment freqiiciitly, and 
believe Professor Powell and myself succeeded in so trying it 
at his residence in Oxford in June last. 


The pluenomenon of the shiltirig of the apparent centre of 
fringes must be noticed in the common experiment, without a 
prism, by every one who frequently tries it, as it occurs per¬ 
petually, when, from looking directly, we change the position 
of the eye, in the plane perpendicular to the (lirection of the 
fringes, and look obliquely through the lens. < 

Irom what I have Just said, it will be seen that I consider 
it no compliment that the Flumian Professor should think me 
ready to advance the minute effect of the shifting of the centre 
of fringes with light slightly heterogeneous, as a strong and 
solid argument against the undulatory theory. I must also 
respectfully inform him, tliat I believe the probability of, my 
becoming an undtdationist becomes daily less and less; as, 
from the time of my having merely an opinion upon the ge¬ 
neral theory, from having read Dr. Young’s Bakerlan Lecture, 
I am now gradually come to see many serious and weighty 
objections against it, of which several have the greater influ¬ 
ence with me from having arisen in my own experimental in- 



S78 Mr. Potter’s to Professors Airy and Hanrihon. 

quiries. Amon^t the objections not generally raised, whicit 
occur to me at the moment, I may mention, that the heating 
properties of one end of the solar spectrum and the chemical 
effects produced at the other, seem very inadequately ac¬ 
counted for to a chemist, by a small difference in the lengtha 
of the undulations. The whole connexion of light, heat, and 
electricity seems to him beset with extraordinary difficulties, 
by adopting the undulatory theory of light. The subject of 
the combined or latent c iloric of bodies, and the circumstance 
of transparent solid bodies belonging entirely to the class of 
electrics, give him a presentiment that we must look to more 
varied and profound causes than the motion of a subtile mther 
for the explanation of the effects we witness. (1 must here 
notice that I cannot, with many opticians, call the translucency 
of thin metallic lbarap'*|rans})arency.) The phienomena of the 
absorption of Hgl^t by coloured media liave justly been shown 
by Sir David Brewster to mj[litate strongly against this theory.. 
My own discovery of the law of reflection by metals offers also^ 
a strong objection; Jbr that whilst a considerable portion of 
the light enters the substance of the metal as in transparent 
bodies, yet the law of the variation of the intensitj\of die re¬ 
flection is essentially different. The chemical theory would 
remind us that both classes of bodies possess determinate 
specific heats, but that there is an essctUinl difference in their 
electrical properties, the former being conductors, and the 
latter electrics. I hence learn to look beyond the results of a 
mechanical dieory on the motions excited in a subtile mtlier, 
for the solution. The effects of chemical agency and of ar¬ 
rangement of atoms in crystallized bodies show also the con¬ 
nexion of the optical effects with chemical affinities, and which 
brings us again to the theory of chemical combinations, with¬ 
out which, it appears to me, we can never give a satisfactory 
reason for double refraction, which is so intimately connected 
with the polarized condition of light. 

The failing of the deductions of die most talented iq^n who 
have adopted the undulatory theory, of which many instances 
have fallen under my own observation, and several of which 
1 have already published, give me al^ more than a distrust 
of the fundamental hypothesis having any basis in nature. 

With respect to the claim of half an undulation, my manner 
of speaking of which appears unpleasant to Professor Airy, I 
must say, that, although we do not find any mention of it 
under t£is title in bis undulatory theory of optics in the last 
edition of his mathematical tracts, yet he is no doubt aware 
tlutt when he says ** he must have derived it firom some very 
imperfect or erroneous statement,” I had in recdlectiun 
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Dr. Young’s article Chromatics ” in the Supplement to the 
Encyclopaedia Britannica. Dr. Young there gives as. follows: 

** In reflections at the surface of ajrarer medium, and of some, 
metals, in all very oblique reflections, in difiraction,. and in. 
some extraordinary reiractiojis, a half interval appears tO'be 
lost.” , , - 

Dr. Young most pipbably, wrote, above before M. Fres¬ 
nel had adopted his new theiory^of t^firactton,.wid had at-;’ 
tempted to disprove his first'View. It will be however,, 
in his still later writings (see Quar^rly Journal of J^ience^,'^ 
&c. for 1827, p. 4 p 50.), tlmt Fresnel dul opt enttrelji^abandon 
the theory of the Hjght, r^wted at the etwas oC hi^ias .pro- , 
ducing dii^ctcd'fringes.! An t^^te^eacpermi^j^ to dete^nilii»^ 
between his IWp views, XheUcYq I have, oidyne^took^ect to 
their sufficiency^-^thfit the red jj^ht giyin by Ufb^gliifs fromf 
the windows of old chyr(;|hes. is quite imfy^iently^Jiomdg^e- 
oils where to toiall dif^ences are to be:ascet^tded;«aud this 
was the light which'.he n^dc uSe of. ^ • 

'That the unduliitor;^ explanation o^N^^wton’s linj^ is in^^ 
missible inayjiiter from tlie following If we press a. 
lens against one side of a cube of glass, on looking thiough 
the opposite side we see the central dark spot surrounded, 
with the rings': if we lookUirough one of the adjacent sides, 
we see the^ Cenp-al b|ack spot, but without the rings, in the 
niidst of a surface giving total reflection. In this latter case 
it will be impossible to account for the black centre by inter¬ 
ference; and the same soJuiion must apply to it which applies^ 
to the othef case. When the lens is of less refractive glass 
than the Cube, and the light is incident on the second surface.- 
of the glass cube at the critical angle lor the two surfaces, the 
darlf appt,'jtftei' taking various tints,^.cumnioncing with purple,, 
entirely disappears. ’'I'lie best inode to observe the phasBO-' 
inenbn al)ove oiUrto to notice, is tqpress the lens against the. 
hyputhonusal side of, a glass prism having two angles of 45. 
degrees each: we,j)Can then sec the black spot either in the 
totally.reflect;cd light, or in the partially reflected light, by. 

elevating or’ lowering the e^e; uud we see that tbei. 
•w^te of the first ring fs the point where total reflection first 
becoiq^ perfect, and from which we ought to commence our, 
mea^u'te^ents of the spaces between the surfaces and our caU' 
cijatlohs fit Ij^^erehce. . . 

'T^ie quekion of half an ui^ulation is more.directly and., 
ef&ptualiy to be. settled with the stii|pie experiment of the two, 
mirrors. Those who maintain U^^fi^urrectness of the undulop^ 
tory theory, invariably assure us that the central band 
a dnek The.result of considerable experience with me 



^r. P6ttei^s Bepljf to Fi'ofessor^ Axf-^tnd HamilttxK 

« 

i$. it moy be seen botli black and white, though vidi me 
mudfa ofteb^r been theformer» esDeciotly when the bars 
heW been >e{t defined. I was so petplexed with thU uncer¬ 
tainty. time^ agp^ l 'wh>te tp Sir John Jlerschel, 

k to him^ to askVW mode^olT (ibrarving be 

hid-biiSfiyWci what his result". I evedtuallyr a# n;i^ be 
lea^d the p^r on Ipterference which }. read at Oxfardt 
t:pb£h)ded it aroseIfrom abermtion in thefiieus oi’the lens 
used to form au image of the sun; and I accidentally, lately, 
fi>efi<T, I think, the means of orrivhig dt an uiiexceptionable 
rdsalt. My two mirrors of speculntn metal happened to be 
m nearly purallpl, that the of the luminous point ap¬ 

peared to the naked eye as, only.pne;.^^ Ifhen I looked 
through 'the eye-glass inch fpc^»‘^*'found.4iat four bands 
coveted tlm whuie defd of vi^. * J*t|^^^iBtely endeavoured to 
cause a thteentref been one of the causes 

of perpleVity; but rr^tn''y‘H? ^reat.bxeadth of the bands), 
that iliis elfect did Hot noiy pci ceptibiy take place, and that^ 
ccntriri baud vn^(nil»< Jly, unqucstional^l^, a black one y 
as tbq colours were perfectly symmetiicnl on each side of it.’ 
If this mode of trying the expWiuient is not the most unex¬ 
ceptionable of any, 1 shall be ^hp, if those whp suppose the 
central band to be ahvays will set me right, and show 
in what mode we rna} try it, so ns iri,.settle so important a 
poIr«l. 

Sii John Herschel has oxpiessetl in print his opinion, that if- 
<qual talents hud been exerted on the coi piispulai theory which 
lia.'e 1 cen exerted on that of mid illations, ft is piobabie that the 
pha^miiiena of optics, supposed to be refeirible only to tlie 
let c'., would have been found to be well accounted for on tlie 
Ua .i er. I have seen nothfng in the course of my expeianieiits, 
noi met with any thing Jn the toinse df jny reading, which 
could lead me to dissent from this opinion, but rather to go 
beyond it. 

The establishment of truth, alone, should^be tlic olyect and 
pride of all engaged in vscientific researches; and though it is 
always more })lcasant foi«tlie tinu to find nPw truths chime in 
with old opinion o, yet it is a matter of weakness to allow tlipir 
discordance to give us any lasting v<?xntion, or to nrm^ent us 
from giving them openly and fairly to the wuijd.. 
neither my opponents n'or iliy^eTf will ever 'W^ot sullliciej^ 
courage to publish tlu^ir resi^iUtdies confess a change of 
opinion when it overtakes lis; and that such chatige will dot 
cause in any a relaxation o^l^eal in the pi oseciition of Scientific 
inquiries. 

With respect to the solution of the question of prismatic 
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interference, proposed by Professor HBimlton, tbe 
which would Bri$e, aceoroiiii|r to Jfeie fonoulffi he has, 
are much too sutalh add wouill ^osr that I WfM pef%tlyi^nt^ 
in consideritijff |he irrmlafity ^risintf ip p^Us of a ^ 
tnin^s of a &gree in OTeaoth from &i:ratton$ to 
negligible. 

To find the valoes df the ordinates fdr 
lues 45 and 55 inches, we have 

^ ~~ it* ~ 

n’her^ taking the nnm6ei^ of my former paiier, we have* ' 

; ««« =-00414834 

Hence for a ai 45 inchelK.'ii^y =? *500000332’ ^ 

|ind X ^ 55 - -=9 *000003651 

ettid the difference of these is ’OOfiOOSSlS* or rather more than* 
three millionths of an inch, * *' * 

This diflerence is so small, that 1 am sure Professor Hamil¬ 
ton would never have gi4erf me credit for beiii^ so minutely 
acute an observer, if he had had rpcourse to actual quantities. 
It is hlso easy to detenuiiie, that ii% the experiment the oidi- 
iiate If is not zero at the pi ism, as the ioimula indicates it 
should be. Without ha\ing an accurate nieasurcmcnt, 1 ne> 
verlheless knoii that the effect under considcratioti, from what¬ 
ever cause it ai ises, is at least several thousand times tlie amount 
of the above Calculated difierenceb 

Whatever velocity be finally ascertained to belong to light 
in passiiig through refi acting bodies, it is clear that a diflereiit 
view in the thcoiy of emission must be taken horn the New¬ 
tonian one of refraclfon. I lecollect, a long time ago, hearing 
Dr. Dalton express bis opinion in private conversation, dia*’ 
it wa^ not the same light which iinjnnged upon the first siir- 
f.icc of trmisparent bodies that left the second surface. It is 
clear that this view would bring icfiacpoii to a similar consi¬ 
deration with that of i^dulqtioiis. 1 have ficqucntly considered 
the consequences wljich this ^\iew would leail to, and must 
confess that It do not still^^'c it to be entirely unattended u ith 
difficulties, though ^esc might most probably vanish on 
further study; and 1 have no hesita^on in stating my belief that 
it will tic found to accord better with a long range of chemical 
facts than eidiet'Of the two other theories. 
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XLVI. ACatalo^eqfComcts. 73y T.J. Hussey,-^.3/, 

Rector t)f‘Hayes, Kent. 

[Continued from p. lUG.] 

Part II.—^OMETS of which the appearance since thee om- 
iiienceinentof the Christian sera rests upon com¬ 
petent authority, with the elements of such of them as have been 
computed. 

[The Chronology employed is thnt of Fctmi or Petavius.] 

Ay the comet of 1680. B, thnt of W5% C (Hallcy*.s}, that 
of 1682. D, that of llFiS. E, that of 1661. 


7 

B 

9 

ys 

Yi>ar and 

Apin'iii- 1 
ance ' 

B 

Month nr Seasou 

When It ai^l^carcd. 

> 

Place or nirrcuon 
in which it n|i. 

llCUTd. 

By whom men. 
tinned. 

ncmnrkB. 

1 



• • • » • 

• • • 

Manil.,Uio.Ca8s. 

Several comet'- 





J 

Chioescltecords. 

were said to 




V 

% 


have iiedh <; 







seen at oBce 

V 

h 


' 



in China. 

2 

14 



• • • 

•f 

Di.Cass., Ch.Ho. 

Seen during 20 

a 

li> 

• • • 

!* . 

BBBB • 

Chinese Records 

days inC'liina. 

4 

22 

• •• 

December. 

ITytlra. 

(’liinese Records. 


5 

3!) 

• • • 

March, April 

Pleiiul., Wing 

Chinese Records. 

Seen during 





"of Peg. Andr. 


49 days. 

6 

54 

• • • 

Auc &Sent.? 


T 

Di.Cass.,Siicton., 


■ 





SCnCCQ m ■ a ■ * ■ a • 

Chin. Rcc. 


56 


End of March 

N.E. of Cancer 

Chinese Records. 

Seen 113 days. 

8 

GO 

• « « 

August. 

From N. of 

• 


■ 




Perseus to 



1 




feet of Virgo 

Tacit.,Ciiin. Rcc. 

Seen in CIiin:i 

■ 






during 135 

6 

62 

B • • 

. 

• B • 

Seneca. 

days. 


G1 


May to Oct... 

S. of »i Virginis 

Tacit.Siict.(’li.R. 


11 

G5 

• •• 

Julv. 

Sextans. 

Ciiiiic&e Records. 

Seen .'>6 ilays. 

IS 

66 

• • • 


b'rom vy to ^ 







and nt. 

Chinese Records 

Seen 50 days. 

13 

69 

• •• 


, , 

I)i. Ca!?., Joseph. 


14 



OM^pinhnr. 

Leo. 

('h incsc Recurds. 

Seen 4H days. 

15 

/ V 

71 

• B • 

March.'... 

PIciudf ...... 

Chinese Records 

Seen 60 days. 

m 

7^ 


Julv. 

lletwecn Leo, 







Virgo,.,, and 







Bootes.... 

Chinese Records. 


17 

76 

• • • 

September,... 

Towards the 







head of Here. 

Pliny, Chin. Rcc. 

Seen in China 







40 da\s. 

18 

77 

« ■ • 

Winter. 

Near /9 Arictis 

Chinese Records. 

Seen 106 days. 
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79 

• B a 

June?. 

• a • ■ 

Dion Cass., Suet. 


m 

no 

• B • 

January. 

Mcar yS^Erid. 

Chinese Records 

f 

tel 

117 


January. 

NearEquulcus 

Chinese Records. 


teS 
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% 

Near^Tt^agii. 
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1 .. 

March, April 

Pqg.,Gem.,Lco 

Chinese Records 
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Year him! 
Appeor- 
aiiee 
A.C. 

Same 

oithat 

of 

I Montli or 8e.ison 
wheu It appcMTcd. 

PInco or Direction 
in whit'll it a|>- 
pcjicd. 

B)f whom men. 
tioned. 

Hcmarlu. 

» IGl 

• ■ • 

1*'ebruury .... 

Scorpio. 

Chinese Records. 



• • • 

iuiiu. 

«^Peeasi. ... 

Chinese Records. 


178 

• a a 

September.... 

Near tnc head 



1 



1 of Hercules.. 

ChinescRecords. 

Seen during 

180 

■ a* 

AllgUht. 

Hind pawy of 


KO days. 

1 
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ChincseRecords. 

Seen 20 days. 


• • • 

November. 
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Chinese Records. 
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1 « 




• 
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Seen GO days. 

— 

a a a 
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1 
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ChinescRecords. 
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. 


Chinese Records. 
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• a ■ 



Lamp. Hrroiiiiui. 
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a a • 

Sept, or Oct . 

V^irgo. 

Chi nesu Records. 


103 

• a a 

November.... 
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towards the 






head ot Here. 

ChinescRecords 

4- 

200 

a a a 

November. 

Near 3 Serpen 
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• • a 
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Di.Cuss.,Clii.lie. 

t 

200 

a a a 

January.. .. 

7 Stars I'f Ui s. 
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Chinese Reedids 

* 

207 

a aa 

November.... 

I.eo. 

('hiiicse Records 


21.3 
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Chinese Re<.orcls. 

'' 

218 

< ■ a 

April. 
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Di.Cuss.,Chi.Re. 


0i>0 

» • • 

November.... 

Uetwceii Slfll 






^<r SI . 

Chinese J{ecords. 


22o 

■ a • 

December.... 

Leo . 
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a a a 

December.... 
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. 

('liincsc Records 


2,3(1 

1 0 
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— 

r 
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(3iiiiescRccords, 


— 
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December 
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238 j 

■ ■■ I 

September.... 
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- 1 
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have been 
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.September.... 

NearCor.IIyd. 
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XLVII. On the undidatory Time of Passage Light through 

a Prism, By William R. H \milton, Esq. Andrevoi Pro¬ 
fessor of Astronomy in the University of Dublin^ and Royal 
Astronomer of Ireland *. 

S INCE I communicated my little paper, On tlie Effect of 
Aberration in prismatic Interference, (p. 191.) I have seen 
Professor Airy’s remarks on Mr. Potter’s experiment; in wbicli 
it is sug^restec), that the observed central points, which tended 
towards the thickness of the prism, were not the points of si¬ 
multaneous arrival of two homogeneous streams. From the 
well-known experience and skill of Professor Airy as an ob¬ 
server, 1 think it likely that he has assigned the true physical 
explanation of Mr. Potter’s instructive experiment; though 
1 wish that thif experiment were repeated, with careful micro- 
metrical measures. But I continue to think the mathema¬ 
tical correction just, which I proposed in my recent paper. 
Ill that paper, 1 took Mr. l*otter’s own account pf his experi* 
ment; namely, that he had found, in the plane perpendicular " 
to the edge, a tendency towards the thickness, and^rom a cer¬ 
tain intermedial line, in the locus of the points of simultaneous 
arrival of two^iear homogeneous streams: and 1 endeavoured 
to show, that according to the umlulatory theory, this locus 
ought, during a considerable range, to tend in this ilirection 
anrl not in the opposite;—a matliematical result, which was 
couti'ary to Mr. Potter’s conclusion. It is, 1 hope, unneces¬ 
sary to repeat the expression of my sincere respect for the 
gentleman from whom 1 have found myself obliged to differ 
on this mathematical (question. But as I only stated, in my 
former paper, a correction of Mr. Potter’s formula for the dif^ 
ference of times of arrival of two homogeneous streams, arising 
from the prismatic aberration of figure, and showed the in¬ 
fluence of this aberrational correction on the course of the 
sought locus, without showing how I obtained the correction 
itselfj—it may be useful to give here an outline of the method 
which I employ, for the treatment of this, and of other similar 
questions; referring, for more full details, to the recent and 
mrthcoming volumes of the Transactions of* the Royal Irish 
Academy. 

Let light be supposed to go, in a bent path ABCD, from 
sn initiaF point A to u final point D, through any prism or¬ 
dinary or^pxtraordinary, undergoing a first refraction at the 
point of entrance B, and a second refraction at the point of 
emergence C, tli^ prism being placed in vacuo, and its angle 
being small or large; let the position of the final point D oe 
marked by three rectangular coordinates x,y, z, of which the 

* Communicated by the Author. 
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origin is taken on tlie edge of the prism; and let the positimi 
of the initial point A be marked by three other rectangular 
coordinates s', having the same origin, but not necessarily 

the same axes; let a, |S, y, be the cosines of the angles which 
the emergent or final direction CD makes with the rectangu- 
lar axes of .r, y, s; and let be the cosines of the angles 

wliich tile incident or initial direction AB makes with the r^t- 
angulnr axes of j/f t/, d; finally, let V be the undiiJatory time 
of propagation from the initial to the final point, measured 
by the equivalent path iu vacuo; and let it be considered us a 
function of the initial and final coordinates, which, by the 
position that we have assigned to the origin, is homogeneous 
of the first dimension. We shall then have the two following 
equations, deduced from my general methods, ’ 

V — aX-f^y + yZ—cJx'—fi'ij—y'a', , , (1) 

o = a’Sa+^8j3+s8y—y 8/3'—«Sy'; (2) 

that is, V is to lie determinccL.as a function of tlm extreme co- 
ordinulcs a;7/3j’'y=/, which 1 have called in my Theory"of 
Systems of Kays tlie Characteristic Function, by the condition 
that it shall be the rnaxiinum or niiiiiinum, with respect to the 
(|iiuntitics a, |3, y,a,', /3', y, of the expression (4): attending to 
the two general relations, 

«-+j3"+y = j, ~ 1, (3) 

and to tlic two other relations between the final and initial 
cosines of direction a/Sya'^'-/, which result, in each parti¬ 
cular case, from the prismatic connexion between tlic incident 
and emergent directions. And when the form of the charac¬ 
teristic Junction V is known, the six extreme cosines of direc¬ 
tion may he dc*duccil from it, by dificrentiation, as follows: 


8V 

tx* 

8V 


^ = 


sv 


8V j 

= Tz'* I 

SV f 

“ *" 3 


(*) 


When the prism is ordinary, such as glass, or when being 
oxlraordiimry its edge is an axis of elasticity; and when we 
take the edge for the axis of z and of z', and consider otily 
rays in a plane perpendicular to this edge, we may make, 
z = o, 2 / = o, y = o, y' = < 
a = cos |8 = sin a' = cos 9^ /3' 
being the emergent inclination to the axis of .rj '-and 7 ' being 
the incident inclinatioii to the axis of j/; and the nndulutory 
time V, corresponding to any given coordinules xy z;'y, is 
the maximum or minimum, relatively to 0, of the expression 
V = X cos 0 f ^ sill $—x' cos 0'—y sill S', (6) 


3 ' ¥ 

= sin«',} 


(fi) 
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ill which ^ is to be considered os a fanction of 0, depending on 
llie prismatic connexion between the initial and final directions. 

For mi ordinary prism in vacnOf having its angle ss w, and 
its index ss ju,, so that 

sin/=/a sin —, (7) 

i being the angle of external incidence corresponding to the 
ininiinuin of deviation, the relation between 8, is, 
sin fij* =s sin (/+fl)*+siK (/—^)* 

+ 2 cos TT. sin (/+d). sin (/—d'), (8) 

if the positive semiaxis of a- be an emergent ray of minimum 
deviation, and the positive semiaxis of .r' the corresponding 
incident ray prolonged, while the positive semiaxes of j/,.?/, 
lie on the same sine of the axes ^of ns the prism. The 
relation (8) ni 2 ^ be put under the approximate form, 

= (») 

when the angles 8, fi', are small, that is, when wc consider rays 
liaving nearly the minimum of deviation, m being the same 
positive number as in iny last paper, namely. 


8sin(/ + -f-)sin(/- ^ 
m =- 1 —^. (10) 

sin 2 i . (cos y)® 

and if, besides, wc consider the ordinates ^,y, as small, that 
is, if we sup}iose the light to pass near the edge of the prism, 
and neglect terms of the fourth dimension with I'espcct to the 
small quantities y, y, 9, we shall have the uiidulalory time or 
characteristic function V = the maximum or minimum, re¬ 
latively to 9, of the expression, 

V= + ~ y) d"*- (H) 



If we neglected the last term of this last expression, it would 
give, by (i.) and (5), the following formula lor the laiigcnt of 
inclination of the emergent ruy, 


tan 8 =■ 




(M) 
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it would therefore imply thnt all the rays Which diverged before 
incidence fi’om the luminous point or primai^r image j/, y, di¬ 
verge after emergence from a prismatic focus or secondary 
image, having for coordinates, 

( 15 ) 

so that the last term, — - y ) » of the exjTrcssioii (13) 

for the undulatory time V, may be considered ns an aberra¬ 
tional term, arising from and determining the aberration (of 
figure, not of colour) of the prism. Accordingly Mr. Potter, 
neglecting this aberration of figure, did not perceive this term 
in the expression of the iindttlator}' time, and was led to tlic 
results respecting the locus of points of simultaneous arrivaj of 
tw'o near homogeneous streams, which 1 attempted in my lost 
p:iper to correct. In comparing my present notation with my 
former, we are to make ^ and y = ± a; we arc alsib 

to observe that the present origin of x ami y is on the edge 
of the prism. It seemed useful to give the present outline of 
a proof of the results stated in my former paper; because the 
methods which 1 have introduced for the solution of optical 
problems (lifter much frpm those usually received; ana be¬ 
cause it would perhaps be difficult, by those usual methods, to 
investigate the inftnence of the prismatic aljcrration of figure, 
on the undulatory time of propagation of homogeneous light. 

Dublin Obscriratory, March 13, 1833. 


XLVIII. On the Iteal Functions <f Imaginary Quantities, By 
R. Murphy, Esq. M,Ak Fellow ifCaius College, Cambridge*, 

'pi-IE following is a very remarkable property of this class 
of functiotis. 

“ The real functions of imaginary quantities do not gene¬ 
rally admit of maximum or mii^ium values.” 

Let/(a + /3i/^) = P + Q 

where a, P, and Q are all real; then it is easily seen that 
2P =/(« + fl i/^) +/(«-/3 

and 2Q — 1 =:y(a+0 ^ —1) —y(a—^ v'—1) 

Moreover, if wc only consider real functions, we must put 
Q = 0, and thus establish a relation between a and 


• Coininunicatcd b> the Author. 
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The condition that the real part P should then be a maxi¬ 
mum or minimum is expressed by the equation 


da * da 

and the condition Q s= 0 gives 

dQ dQ ^ 

da d0 * da 

also the first two equations give 

dP dQ 


= 0 


= 0 ; 


d a 

dV 

-d'f 


rf/3 

dQ 


d$ 


Eliminating the tliree quantities ~~ 
tween these four equations, we get 


^®aml be- 

dp da 


f ffP f atr \~ 

( 77 ) + 


dP 

an equation which it is impossible to fulfill, $ince P and con¬ 
sequently its partial differential coefficients • are necessarily 
rem. 

CaiuB College, March 5,1833- R. McuPliY. 


* KlA'^.OnanImprovement inMedalHiding. 

My dear Sir David, 21 Poultry, London, March 14,183^1. 

A BOUT fifteen months ago, somq^printed representations 
of medals received from America were shown to me, with 
an inquiry into the manner in which they were produced ; it 
was evident that they were the result of a ruling process; and 
one of my sons, having been engaged in ruling micrometer 
divisions, constructed an af/j^ratiis for performing tins pro¬ 
cess, upon a scale sufficiently large for medals, and obtained 
the same results. 

The following diagram represents the construction of the 
apparatus. 

CP\ 

. ..d 

-- 2 __ ___ 


a. Being the medal. 
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b. The plale, covered with nil etching-ground. 

c. The tracer; and, 

d. The etching-point, at right angles to it. 

The arm c, d having a ruling motion horizontally across the 
surfaces of a and b, and likewise moving freely in the direc¬ 
tion c, d ; also, vertical motion being given to <7, and hori¬ 
zontal motion to b by the same screw; a series of lines traced 
over the medal were tlescribed ujion the plate in the follow¬ 
ing manner: so long as the tracer moved over the plane sur¬ 
face or ground of ^he medal, the point d describetl equidi¬ 
stant lines upon the plate; but so soon as the tracer touched 
a jiart of the raised surface or relief of the medal, it was raised 
above its plane a quantity equal to the height of such leliefi and 
the line described by the etching-point wais no longer equi¬ 
distant, but deviated an equal quantity upon the horizontal plate; 
in the succeeding lino, thr> tracer being raised olf still further 
'^'by the increasing height of the relief, the etehing-poiiil deviated, 
still further from the foimer line described upon the plate: the 
continuation of this process produced a succession of deviating 
lines upon tlie plate, w'hich, opening as the tracer rose above 
the plane of the medal and closing again as it approached that 
plane, gave the effect of light and shade, in the printed im- 
P' 'es'sioii of the plate, so perfectly as, contra-jU’d with the even 
tint ])roduced by the parallel lines re|)reseniing the plane sur¬ 
face of the medal, to convey to the mind alniust a conviction 
that the impression was raised above the level of the paper. 

However pleasing the effect of these inqu'essions, tliey were 
all distorted representations of the original (just so much as the 
lines profhicing the representation deviated from the straight 
line upon the medal); and having ascerUiined that this method 
of producing such representations had been known to en¬ 
gravers upwards of fouriecn years, as likewise that an account • 
of it was given in a French work, called the“iHa/M/e/ de Tour- 
nure” it became evident that tins distortion had suspended the 
use of the process; the most valuable and interesting subjects, 
those possessing the highest relief^ being the most distorted. 

It appeared to me, as it had no doubt appeared to others, 
that this defect was irremediable, because the distortion arose 
from the principle upon which the process was conducted^ and 
although the quantity of distortion might be diminished by 
diminishing the motion of the etching-point, yet as this would 
reduce the effect of the relief, it would impoverish the effect 
of light and shade accordingly. 

My son, hnwcvci, whilst engaged in the process of ruling 
the large Napoleon medal, which required the application of 
three whole days, observing that the thing to be desired was 
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a means of brin^rin^ the tracer down upon the medal, a quan> 
titj' equal to the deviation oi'the etching-point from the straight 
line upon the plate; observing also that the process he was 
employing transferred vertical sections of the medal to the 
plate,—pi'oposed taking inclined sections of the medal: a little 
consideration determined the selection of 45°, as being equidi¬ 
stant from the vertical and horizontal positions employed, and 
this inclination completely fulfilled the purposes lequired, re¬ 
moving the distortion altogether and. so far from impoverish¬ 
ing the effect of light and shade, improving that effect, inas¬ 
much as, without diminishing its cpiantityt it tlircw the light 
upon the representation of the medal ut the angle of 45° to its 
plane, instead of, as before, in the direction of the plane of the 
medal. 

It was, however, soon found necessary to restore the tracing- 
point itself to the vertical position with respect to the plane of 
the medal, to allow of its being brought into every part of the 
surface which it had to rule, and, for the same reason, the me¬ 
chanism which gave motion to it was obliged to be removed 
and the hand to be employed in its stead; the arrangcmc^it 
then became similar to the following diagram: 

r 

t 

A; : 



The tracer c being now attached to the right-angled trian¬ 
gle e^fig and a friction-roller substituted for if at k, the tri¬ 
angle (the motion of which was strictly confined to the jdane 
of the diagonal c,g) moved d a quantity always equal to the 
distance of the tracer c from the perpendicular p; so that the 
etching-point described precisely the same line upon the plate 
h as the tracer described upon the surface of the medal a, in 
the following manner;—so long as the tracer moved upon the 
plane surface of the medal, equidistant and parallel lines were 
described upon the plate, as before; but the moment the tracer 
rose above the plane surface of tlie medal, it began to deviate 
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from the perpendicular p, and continuing to rise, described 
the diagonal c, parallel with g, e ; now being always 
parallel with p, the deviation from p was always equal, as well 
upon the plate as upon the medal. 

This improvement being, as I have no doubt you will im¬ 
mediately perceive, at once efficient and correct, I have pro¬ 
cured niy son a patent for it; and he is now constructing an 
apparatus for performiiig the process upon busts and statuary, 
and will, 1 expect, be able to ))rodnce a miniature representa¬ 
tion of either, in which the resemblance will be faithfully pre¬ 
served. I arn, iny dear Sir David, 

Your obliged and faithful Servant, 


Sir David Bi enstcr, F.R.S. S)-c. c5 r. 


K. B. Bate:. 


L. Froccadht^s oj IjCiu ned Societies. 

nOYAL SOCIEITY. 

* Feb. 14, 1833.*—following aiinouncemenl was made from 

the Chair 

" His Royal Highness the President has leceivcd from Professor 
Gauss the abstract of a paper read by him at the meeting of the Royal 
Society at Gottingen, on the loth of December lust, entitled 
sitas VIS inagnclicfC terrcslris nrl men»urttm absolnhtm rerocn/i/.' Mr. 
(i.iuss’s views pos<>es.sing considerable interest. His Royal Highness 
js de.sirous that they should be mme knovMi to the Fellows of the 
Royal Society ; but as the original paper will not l)eprinted for many 
iiiunths, and the ali.stract which appeared in the GotUngisvhe gelehrte 
Anzeigen is in a l.inguage not generally understood in tliis coun¬ 
try, His Royal Highness has requested your Foreign Secretary to 
translate it, and 1 am commanded to desire your Secretary to read 
the same to the jirescnt meeting. 

“ In deviating thus far from the usual routine of the business of 
the Royal Society, His Royal Highnesj, is actuated by a wish to pro¬ 
mote the reciprocal and early communication of new and important 
discovcrie.s and views in science, between our own and the other So¬ 
cieties of Europe, devoted, like this, to * llu: iviprurmient of natural 
knowledge.' 

“ Communiciitiuns of this nature, how'cvcr. cannot of course be 
admitted into your Transactions , but the publication, from time to 
time, of your Proceedings, affords a happy means ol giving them 
general circnlutlon ; .ind thus the rapid |)ropugatiun of much valuable 
information will be effected, which otherwise, if not absolutely lost to 
us, would, at lca.st, lung remain unknown to the British .scientitic 
public.” 

The following is the abstract of Professor Gauss's Memoir:— 

Of the three cleiiicnts which determine the manilestatiou of tcr- 
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restrial magnetism in a given place, via. Declinationi Inclination^ and 
Intensity, the first soonest engaged the attention of philosophers, the 
second much later, and the third has only very recent period 
become an object of investigation and experimmt. This progressive 
interest is chiefly to be accounted for by the circumstance, that while 
the variation of tl e coni{)ass offered the greatest interest, as applied 
to the purposes of navigation and geodesic operations, the dip 
looked upon us more nearly allied to it than was the intensity of ter- 
restriul magnetism 'I'o the natural piiilosopher, those three elements 
are absolutely of the same import, inasmuch ns our knowledge of the 
general system of terrestrial magnetism will ever remain imperfect, 
until an equal share of attention has been bestowed on its separate 
branches. 

For the first light thrown upon this subject we are indebted to the 
Baron Iliimbolut, whose attention was particularly directed to it 
duiing all his travels, and who has hirnNhcd a consideinble series of 
observations, fiom which the gradual increase of this intensity, from 
the magnetic equator of the’earth towards the magnetic poles, has 
been deduced. Many observers have since followed the footsteps of 
that great naturalist; and almost evei y part of the world to which, in 
recent times, tiavellcrs li.ive penetrated, has furnished its quota of 
materials, from which already I Ian stcen (to whom this branch of phi¬ 
losophical inquiry is under great uhligation) has been enabled to 
attempt the cunstniction of an iso-dynamical chart. 

The mode lulojiteil in all these observations consists in disturbing the 
•equilibrium of one and the same magnetic needle in places the compa¬ 
rative intensity at which is to be determined, and in exactly measuring 
the duration of its oscillations. This duration is indeed, c«ptcm paribus, 
dependent on the magnitude of ^e arc; but in such a manner, that 
however .small the arc becomes, it still approaches a determined limit, 
loosely called the duration, and to which, the arc of oscillation being 
known, bh.e really observed duration may easily be reduced. The in¬ 
tensity of tencstrial magnetism is thus inversely proportional to the 
square of the durat on of oscillation ol the same needle, or directly 
so to the square of the number of ONcillutions in a given time ; and 
the result relates to the v\hole force, or to the horizontal portion of it, 
according as the needle has been tuused to vibrate, in the plane of 
the magnetic met idian, round a fiori/ontal axis, or, in a horizontal 
plane, round a veitical axis. 

It is evident that the admissibility of this method entirely rests on 
the assumption of the unchanged magnetic state of the needle em¬ 
ployed. It a properly-magnetized and carefully-pieserved needle of 
good hardened steel lie made use of for the experiments, and the.se 
do not take up too long a space of time, the danger to be apprehended 
from such alteration may not, indeed, be considerable ; and the ob¬ 
server may rest the more satisfied in this respect, if, on returning to the 
lirst place, he find the time of the vibration to be the same; but expe¬ 
rience tti.ches us that this result cannot by any means be c.tlculated 
upon ■, neither cun it be denied, that in resorting to such a proof we 
are only icasoniug in a circle. It w-as known indeed, long ago, that 
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both the declination and inclination in the aame place are far from 
being invariable) that both of them, in the course of time, undergo 
very considerable p M gressive variations, independently of those pe¬ 
riodical ones by wh^^the nicety of observation is affected in different 
seasons and parts of the day. It is, therefore, no matter of doubt 
that the intensity of terrestrial magnetism must likewise be subject 
to them; indeed, the periodical diurnal variations are clearly per¬ 
ceptible in delicate observations. Hence, even if, after a considerable 
lapse of time, the same time of vibration is again observable in a 
given place, we are not, on that account, warranted in ascribing this 
circuinstunce to anything but a casual compensation of the variations 
which the intensity of the magnetism of the earth in that place, and 
the magnetic state of the needle itself, may have experienced during 
that interval. Hut even allowing the certainty of the comparative 
method to be only diminished to a certain degree, not entirely an¬ 
nulled, provided too long a space of time do not intervene, that mode, 
at all events, becomes entirely useless in cases where it is required to 
ascertain what clianges the intensity of teriestrial magnetic force 
undergoes in a given place during a very long interval. This ques¬ 
tion, of considerable inlerest in a scientific point of view, must, there¬ 
fore, remain unanswered until the merely comparative method shall 
be superseded by one which reduces the intensity of terrestrial rang- 
netism to unities perfectly determined and manifest, and entirely 
independent of the individual natuie of the needle^; employed in the 
esjicrimcnls. 

It is nut diflicult to lay down the theoretical prineiple.s on which 
such an independent method is to be founded. The time of useilla- 
lion of a given needle depends on three quanrities : namely, the in¬ 
tensity of the terrestrial magnetism, the static momentum of the free 
inagnctism in the needle, and the momentum of the inertia of this 
needle. The last of them may readily be ascertained by suitable 
method <; and thus, from the observed duration of the oscillation, is 
deduced, not the quantity of the intensity of the terrestrial magnetism, 
but the product of this quantity into the static momentum of the free 
magnetism in the needle. Ilut it is impossible to separate these two 
lactois from one another, unless observations of quite a different kind 
be superadded, that involve a different combination of them; and 
this end is attained by the use of a second needle, which, in order to 
ascertain the ratio of these forces, is subjected both to the influence 
of the magnetism of the earth and to that of the first needle. These 
two olfects do, indeed, partly depend on the magnetic state of the 
second needle; but, by suitably conducting the experiments, the 
observer may eliminate that state, inasmuch as the ratio of both 
force.s becomes the more independent of it, tlie greater the distance 
of the two needles from one another is assumed. Here, however, it 
is obviously necessary, at the same time, to consider the position re¬ 
lative to the magnetic inerulian, of the magnetic axes of both needles, 
and of that of the straight line connecting their centres, as also the 
magnetic slate of the first needle; all which cannot be subjected to 
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computation unless we know the law of the force exerted on each 
other by two elements of free magnetism, or, in other words, with 
which, according as they are of the same or different denominations, 
they repel or attract each other. Tobias Mayer had already conjec¬ 
tured this law to be the same with that of general gravitation, t. e. that 
the force is in the inverse ratio of the square of the distance. Coulomb 
and Hansteen have endeavoured experimentally to conhrm this conjec¬ 
ture ; and the fact is now completely established by the experiments 
detailed in Professor Gauss’s forthcoming memoir. This law, however, 
only relates to the elementary effect; for the computation of the total 
effect of a magnetic body on another, as soon as the nature of the 
distribution of free magnetism in these bodie.s is accurately known, 
becomes a problem purely mathematical, and consequently remains 
dependent on their casual individual nature; but the greater the 
distance, the less tne influence of this individuality becomes ; and if 
the distance be very great, we may, vateris paribus, assume (as ituieed 
follows from the above principle,) the total effect to be inversely pro¬ 
portional to the cube of the distance. The product of this cube into 
the fraction which expresses the ratio of the effect of the first needle, 
and of the terre.strial magnetism on the second needle, will therefore, 
as the distances continually increase, tend to a determined limit. A 
proper combination of observations at several judiciously selected 
distances will, being mathematically treated, make us acquainted with 
that limit, from which may be deduced the ra^to of those two quan¬ 
tities the product of which was derived from the observed times of 
vibration. The combination of both results will then obviously give 
those two quantities themselves. 

The experiments for comparing the effects of the magnetism of the 
eai:|ls and of the first needle on the second, suspended by a thread, 
may be conducted in two different ways; inasmuch as the latter may 
be observed either in a state of motion or of rest. Tlic former is best 
effected by placing the fiist needle in the magnetic meridian of the 
second, whereby the time of a vibration of the latter is either increased 
or diminished, according as pules of the same or of different name.s 
are opposed to each other. The comparison of the time of vibration 
thus changed, with that occasioned by terrestrial magnetism alone, 
or rather, the comparison of an increased with a diminished one (under 
opposite directions of the first needle), will then readily lend to the 
ratio sought. The second mode is that of placing the first needle in such 
a manner that the direction of its influence on the second makes an 
angle with the magnetic terrestrial meridian ; n^hen the angle of de¬ 
viation from the meridian, in a state of equilibrium, will equally lead to 
the knowledge of the ratio sought. And here, too, it is mure advan¬ 
tageous to compare with each other two opposite deviations, under op¬ 
posite positions of the first needle. The most advantageous position 
of this needle is along a straight line drawn through the middle of the 
second and perpendicular to the magnetic meridian. The first mode 
agree.s upon the whole with that proposed some years ago by Poisson ; 
but the cxpciimcnpi, a.s far ns we have any record of them, made by 
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same natural philoauphers with a view to apply that mode, have either 
entirely failed, or their results can at best be considered only as im¬ 
perfect approximations. 

Professor Gauss, wlio has made frerjuent trials of both those inodes 
of proceeding, is satisfied that the second is, on many accounts, far 
preferable to the first. 

The real difficulty consists in this, that other elements depending 
dn the individual nature of the needles, enter, as well as the vf^ue 
of the limit, into the influences observed. That effect is represented 
by a series which proceeds by the negative powers of the distance, 
beginning from the third; where, however, the following terms be¬ 
come more considerable as the distance is smaller. Now those follow¬ 
ing terms are to be eliminated by means of several observations ; but 
a slight acquaintance with the theory of elimination easily convinces 
us tiiat unavoidable errors of observation will never fail to endanger 
the exactness of the results, as the number of co-efficients to be eli¬ 
minated is greater; so that their number need not be very consider¬ 
able to render the results of computation entirely useless. No pre¬ 
cision, therefore, in the results can be expected, unless such consider; 
able distances are employed as will make the series rapidly converge, 
and a few terms of it suffice. But in this case the effects themselves 
are too small to be determined with exactness by our present means 
of observation ; and thus the ill success of the experiments hitherto 
made is readily explained. 

However easy, therefore, in theory the methods of reducing the 
intensity of terrestrial magnetism to absolute unities may appear, yet 
their application will ever remain precarious uptil magnetic observa¬ 
tions have attained to a much higher degree of precision than they 
have hitherto possessed. It is with this view that Professor Gwss 
has followed up several ideas long ago entertained by him relatiw to 
the improvement of our means of observing, confidently expecting 
that magnetic observations will, ere long, be carried to a degree cf 
perfection nearly, if not altogether, equal to that of the most delicate 
astronomical observations. The expectation has been answered by 
the result. Two apparatus fitted up in the observatory of Gottingen, 
and which have been employed for making the observations, of wliicb 
several are given in his memoir, leave nothing to desire but a suitable 
locality completely secured from the influence of iron and currents 
of air. 

The following short abstract from the detailed description of the 
two apparatus and their effect, given in the memoir itself, will no 
doubt be acceptable to naturalists interested in this kind of research. 

Professor Gauss h^ generally employed needles (if prismatic bars 
of such strength may be designated by that name) of nearly a foot in 
length, weighing each about one pound. They are suspended by an 
untwisted thread of 2^ feet in length, composed of thirty-two threads 
of raw silk, and thus able to carry even double that weight without 
breaking. The upper end of the thread is tortile, and tlie degree of 
torsion u measured by means of a divided circle. To the south or the 
north end of the needle (according as the locality renders either the 
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one or the other more convenient), a plane mirror U fixed, the sur¬ 
face of which, by means of two adjusting screws, may be placed per¬ 
pendicular to the axis of the needle j but scrupulous attention need 
not be paid to this adjustment, as any deviation may most exactly be 
measured by the observations themselves, and taken into account as 
errors in collimation. The needle thus balanced is enclosed in a 
wooden cylindrical bov, which, besides the small aperture in the li^ 
for^the passage of the thread, has a larger one in the side, which is 
rather higher and wider than the minor already mentioned. 

Opposite to the minor, a theodolite is placed, the veitical axis of 
which is in the same magnetic nieriduiri vvitli the thread of suspension, 
and at a distance from it of about sixteen Parisian feet. The optical 
axis of the tele.scope is placed rather higher than the needle, and in¬ 
clined in the vertical plane of the magnetic meridian, so as to be 
directed towaida the centre of the mirror on the needle. 

To the stand of the theodolite is fixed a horizontal scale of four feet 
in length, divided into single millimetres : it makes a right angle with 
the magnetic meridian. That peint of the scale which Is situated in the 
same vertical plane with the optic.il axis of the telescope, and which, 
for the sake of brevity, may be denominated the zero ])oint, is marked 
out by a fine thread of gold depending from the middle of the object- 
glass, and charged with a weight. The scale is fixed at such a height 
that the image of a portion of it is seen in the mirror through the 
telescope, the eye-glass of which is adjusted accordiogly. At the 
opposite side from the needle, in the same vertical plane, and at a 
distance from the telescope equal to that of the image, u mark is fixed, 
serving every instant to ascertain the unchanged position of the theo¬ 
dolite. 

Ills obvious, that if all these conditions be fulfilled, the image of 
the^ern point on the scale will appear exactly on the optical axis of 
the telescope, and that, so far as an object of known azimuth i« visible 
at the place of the theodolite, wc may, by means of this instrument, 
immediately find the absolute magnetic deernation. If, on the other 
hand, those conditlon^ are only partially fulfilled, then, generally 
speaking, the image, not of the zero point, but that of another point 
of the scale, will appear on the optical axis ; and if the horizontal 
distance of the scale from the mirror have been mefOSured with exact¬ 
ness, it will be easy to reduce the amount of the divisions o( the scale 
to the corresponding angle, and thus to correct the re.sult firstobtain- 
ed. By turning the needle in the stiirup (so that the upper surface 
becomes the lowerthe amount of the error of collimation of the 
mirror may be ascertained with great ca.se and precision. In both the 
apparatus, one part or division of the scale is equal to nearly twenty- 
two seconds ; an interval which even the least practised eye may 
easily subdivide into ten parts. 

By this mode of operating, therefore, the direction of the needle 
and its variations ere determined with the greatest possible precision. 
It is by no meaps nece.s$ary always to wait till it is at rest; as the two 
elongations to the right and-the left nnlty be observed with great accu¬ 
racy, and their combination, properly managed, will indicate the cor- 
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responding point of rest with equal precision. During the antenieri- ’ 
dional hours, when the daily variation is most rapid, this may be fol'< 
lowed almost from one minute of time to the other. 

Of equal importance is this mode of proceeding for observing thd 
duration of the vibrations. The passage of the vertical thread in the 
telescope before a fixed point of the scale (properly speaking, the/e'* 
verse is the case), may, even if the whole deviation only amount to 
a few minutes, be observed with such a degree of precision as never to 
leave any uncertainty amounting to the tenth of a second in time. The 
considerable duration of a vibration (about 14 seconds in the most ijn- 
tensely magnetized needles), and the slow degrees by which the arc 
decreases, are productive of other important advantages : ohly a few 
vibrations are required to enable us to determine the time of one vi¬ 
bration with such accuracy, that, though the needle be left to itself 
for one or even several hours, no doubt will remain on the mind of 
the observer as to the number of cAcillations performed during the 
interval of his absence. We may commence with vibrations so small 
(such, for instance, as those with which we generally leave ofl’,) that 
the reduction to infinitely small vibrations becomes almost impercep- 
tible I and yet, after an interval of six and more hours, the vibrations 
are still found sufficiently great to admit of having their beginnings 
observed with all requisite precision. 

In cases where anomalies still appear in the observations (which, 
however will prove so trifling, that with the common means they 
would have been altogether imperceptible,) they are .solely to be 
ascribed to the current of air which, in the locality where the^experi- 
inents were made, could not be altogether avoided. To remedy this 
inconvenience the aperture ot the box might be closed by a plane 
glass } but none perfectly true was within the author’s reach, neithm’ 
could it have been made use of without an inconvenient loss of lighl^ 

To the enumerated advantages of this method onother may be 
added, which is, that the observer constantly remains at a great di¬ 
stance from the needle, while in the old mode of proceeding biS ' 
proximity to it was unavoidable ; so that, even if enclosed in a glazed 
case, it was exposed to the disturbing influence which might be ex¬ 
erted upon it by the warmth of the body, or that ofthe lamp, by the 
iron or even the brass which the experimenter might happen to carry 
about him. 

The advantages of stout heavy needles over those of diminutive 
size, which have been made use of for most mngnetical observatioifs^ 
particularly th >se relating to the time of vibration, are dwelt upon 
by Professor Gauss ; he has since sucoessfully employed one weigh¬ 
ing upwards of two pounds, and expresses his conviction, that if needles 
of from four to six pounds in weight were used, on which slight cur^ 
rents of air would cease to exert any perceptible influence, magnetie ’ 
observations might attain an exactness and precision unsurpassed by 
the most delicate astronomical observations. Much stronger threads 
would indeed be required for suspension; the torsion 'Sf^trhich would 
produce greater reaction; but whatqyer the strength bf the thread 
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may be, the force of torsion must always, and may without any diffi* 
culty, be taken into account with the greatest exactness. 

The two apparatus may likewise be made use of for another pur¬ 
pose, which, though not immediately connected with the principal 
subject of the memoir, may still be adverted to in this place. They 
are the most sensible and convenient galvanometers both for the ' 
strongest and weakest energies of the galvanic current. To measure 
the strongest, it is only required to bring the conducting wire single, 
and at a considerable distance (at least several feel), into the magne¬ 
tic meridian below or above the needle; for very weak energies a 
multiplier is wound round the box containing the needle. Some of 
the experiments were made with a multiplier of 68 circumvolutions, 
producing a length of wire equal to 300 feet. No pair of large plates 
is requisite: a pair of small buttons, or even simply the ends of two 
different metaU’.c wires dipped in acidulated water, produce a cur¬ 
rent indicated by the movement of the image along many hundred 
parts of the scale ; but on using a pair of plates of very moderate di¬ 
mensions, the image of the whole scale, as soon as the eircuit is com¬ 


pleted, is seen rapidly to dart through the field of vision of the tele¬ 
scope. It is obvious that by this method the measurement of galvanic 
forces may be conducted with a degree of ease and precision unattain¬ 
able by the hitherto employed laborious modes by means of observed 
times of vibration ; and it is literally true that by it we are enabled to 
follow from second to second the gradual decrease of the intensity of 
a galvanic current, which, it is well known, is more rapid in the be¬ 
ginning. Ify in addition, instead of the single, a double (astatic) 
needle is used, no degree of electro-magnetic energy will be found 
too small'to admit of being still measured with the utmost precision. 
Here, therefore, a wide field is opened to the naturalist for most in¬ 
teresting investigation. 

Not a small portion of this unpublished memoir of Prof. Gauss is 
taken up by the developcment of the mathematical theory; and also by 
various methods peculiar to the author, such as the determination of 
the momentum of indrtia of the vibrating needle, independently of the 
assumption of a regular figure; by his experiments with a view to esta¬ 
blish the above-mentioned fundamental law for the magnetic effects; 
and, finally, by the detail of the experiments to determine the value 
of the intensity of terrestrial magnetism, of which Inst the following 
may be given as the results, as far as they relate to the intensity of 
the horizontal pari of that force. 

1. May 21 . I 

II. May 24 . 1 


111 . 

IV. 


June 4 . 1 


June 24—28 . 

V. July 23, 24 . 

VI. July 26, 26 . 

VII. Sept. 9 . 

VIII. Sept. 18. 

IX. Sept. 27 ..... 

X. Oct. 1^ ...... 


7820 
7694 
7713 
7623 
7826 
784.5 
7764 

7821 
■796.5 
•7860 
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For unities^ the millimetre^ the milligramme, and the siecond in time 
have been adopted. The manner in which the measurement of the in¬ 
tensity has been determined by them cannot here be specified ; the 
numbers, however, remain the same, provided the unity of space, and 
that of weight (properly speaking, unity of masses), are changed in the 
same proportion. These experiments vary partly with regard to the 
greater or less degree of care with which they were conducted, partly 
with regard to the places in which they were made, and to the needles 
employed. 

The experiments VII, VIII, IX, were in every respect performed 
with all the precision which the apparatus in the present state admits 
of, and the distances wcie measured with microscopic exactne.sB. In 
experiments IV, V, VI, X, some operations have been performed 
with rather less care; and the first three experiments are still less 
perfect in this respect. 

The needles employed in the first eight experiments were not in¬ 
deed the same, but they were nearly alike in size and weight (the 
latter between 400 and 440 grammes) j the principal needle in ex¬ 
periment X. weighs 1062 grammes; experiment IX. on the other 
hand was made, with a much smaller needle (weight 55 grammes), 
merely for the sake of ascertaining the degree of precision, which, all 
other precautionary means being alike, may be attained in using a 
needle of such small dimensions : the result of this experiment is 
therefore much less to be depended upon. 

Experiments VII. to X. were made in one and the same place in 
the observatory ; the preceding ones in other places in the same ob¬ 
servatory, and in apartments of the author’s dwelling-house. No per¬ 
fectly pure results therefore could be derived from these latter expe¬ 
riments, inasmuch as the iron in those localities, and particularly in 
the observatory, becoming itself magnetic by the magnetism of the 
earth, would necessarily react upon the needle, and confound its in¬ 
fluence witn that of the terr<‘strial magnetism. Such places, indeed, 
were uniformly chosen in which neither fixed nor moveable masses 
of iron were near; nevertheless, even the more distant ones may 
not have been altogether without their effect upon the operations. 
However, on casting a look over the different results, it appears pro¬ 
bable, that in no one of those localities, the modification of the ter¬ 
restrial magnetism produced by extraneous influence exceeds the 
hundredth part of the whole. But results commensurate to the pre.- 
cision belonging to this mode can only be expected in a locality en¬ 
tirely free from the influence of iron. 

In order to obtain the intensity of the whole force of the terrestrial 
magnetism, the numbers found are to be multiplied by the secant of 
the inclination. Mr. Gauss intends at a future period also to treat this 
element according to peculiar methods; in the mean time he merely 
mentions that on June the 23rd he has found 68° 22' 52" with the 
inclinatorium of the University collection of instruments,—^ result 
which, as the observation was made in the observatory, and therefore 
not without the reach of local interference, may possibly require to 
be rectified by other observations 
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Dec. 19j 1832.—A paper was read, entitled " Report of a Survey 
of the Oolitic Formations of Gloucestershire." Uy William Lons¬ 
dale, F.G.S. 

This survey was made in consequence of a resolution of the Coun¬ 
cil, confirineu by the Annual General Meeting of 1832, that one 
year’s dividends of the Wollaston Fund should be applied to the 
continuing, northwards from Bath, the .survey of the oolitic formations 
commenced by the author of the Report in the year 1827. 

The district examined is bounded on the west by the escarpment 
of the oolitic hills from Toghill, 4^ miles N.W. of Bath, to Meon 
Hill, near Chipping Campden; and on the east by the foot of the 
coral-rag-hilLs, from the neighbourhood of Chippenham to Farring- 
don, and thenc" by a straight line passing from Burford to Stow-on- 
thc-Wold and Shipston-on-Stour. The formations examined are the 
marlstone, inferior oolite. Fuller's earth, great oolite, forest marble, 
and cornbrash. a 

The geologists to whose labours the author acknowledges himself 
much indebted, are, Mr. Smith, Mr. Cumberland, Mr. VVeaver, the 
Rev. WiUiam Conybeare, Mr. De la Beche, Mr. Murchison, and 
Mr, Greenough : he also notices the great advantage which he pos- 
8e$.sed in having the Ordnance Maps for the base of his survey. 

Marlstone .—This formation was originally e.stablished by Mr. Smith, 
and its geological po.sition, as a member of the lias formation, has 
been subsequently proved by Mr. Phillips, in his valuable work on 
Yorkshire. In Gloucestershire, the formation consists of about 1.50 
feet of mprl and sand, containing, towards the lower part, a bed of 
calcareous or ferruginous sandstone, abounding with organic remains; 
and its superior stratum consists of blue micaceous marl, the repre¬ 
sentative of the alum shale of Yorkshire. The moat characteristic 
fossils are Grypheca gigantea and Pecten ffquivalcis. The mai Istune 
is co-extensive with the escarpment, and may be traced within it 
wherever the beds subjacent to the inferior oolite have been denu- 
dated. 

InferioT oolite .—In the South of Gloucestershire this formation con¬ 
sists of nearly equal divisions of soft oolite and slightly calcareous 
sand ; but in the nO^ern portion of the county, the latter, for tiic 
greater part, is replaced by a yellow sandy limestone. The freestone 
beds, which are not to be lithologically distinguished from those of the 
great oolite, gi.tdually inerga-te in number and thickness, from the 
neighbourhood of Bath to the Cotteswolds, ea^t of Cheltenham, where 
they constitute the whole of the escaq^ment. This vertical importance 
is retained through the north of the country examined; but to the 
eastward of the valley ranging from Stow-on-thc-Wold to Barrington, 
near Burford, a change take.s place, both in the structure and thick- 
nes.s of the formation. The freestone beds are there replaced by 
strata of nodular course oolite, containing numerous specimens of 
Clypeus sinuatat: the sandy portion consists of only a thin bed, and 
the thickness of the whole formation is diminished from 1.50 feet to 
about 50. The most characteristic fossils which were noticed by the 
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autliof, are Clypeus sinuatus, TerehraluUt Jimhriatat Modiola plicata, 
Pkoladomya /idicuUi, Trigonia coslata^ GryphtBu columba (Sowerby), 
Lima proboscidea, and j4innionites corrugalus. 

The furmalion occupies, in Gloucestershire, a much greater super- 
flcia) importance than has been hitherto assigned to it. Besides form* 
ing the upper part of the escarpment, it constitutes, to the south of 
Cheltenham, the inclined plane which ranges between the crest of the 
hills and the ridge of Fuller's earth and great oolite, and, to the north 
of that town, the summit of the whole of the hills, with the exception 
of an occasional capping of great oolite. 

Fuller's earth .—This argillaceous deposit is of much less importance 
in the district surveyed than in the neighbourhood of Bath. The 
mineral to which it owes its designation is wanting, or is represented 
by only an occasional bed of impure, useless Fuller's earth. Its greatest 
thicknes-s in Gloucestershire is estimated not to exceed fifty feet: in 
the Cotteswolds it was found to be not more than twenty-five j and 
the deposit ivas ascertained to thin out to the north-east of a line 
passing from the neighbourhood of Winchcomb to Burford. 

Great oolite .—The tlireefold arrangement of upper rags, fine free¬ 
stone, and lower rags, into which this formation was divided near 
Bath, dues not prevail through the whole of the district examined. 
The upper rags, consisting of soft free.stone and hard shelly oolite, 
were traced to Cirencester j but to the north-east of that town they 
are replaced by a rubbly white argillaceous limestone. In the middle 
division, fine workable freestone is of partial occurrence; and the 
greater number of the beds are composed of hard oolitic limestone. 
The lower rags, consisting of coarse shelly oolites, testing upon 
closely-grained or crystalline limestone, extend from Bath to Wotton 
Underetlge but in the neighbourhood of that town a change occurs, 
and their position is occupied by beds of fissile calcareous limestone. 
These strata were traced through the whole of the north-east of Glou- 
cestershii e, and to the neighbourhood of Burford. They are exten¬ 
sively worked us a tile-stone; possess the lithological character of 
the Stonesfield slate; have their fissile property developed by ex])Osure 
to atmospheric agency , contain Trigonia impressa, the characteristic 
fos.sil of Stone.sfield ; and, on comparing the strata of Burford with 
those which rest at Stonesfield on the slaty beds, it was found that 
an almost perfect identity of character and order of position prevailed 
at the two localities. Hie following table contains Dr. Fitton's accu¬ 
rate enumeration of the beds of Stonesfield (see Zoological Journal, 
vol. iii.), ana a list of those wrought at the Windrush quarries near 
Burford. 

Burford. . Stouei^efd. 

Top.Rubbly liiucsioiie . 1 foot. ’ Top.Rubbly liinebtone. 

Brownish niarlstoiie ... C feet. Clay. 

Rubbly limestone . 4 feet. Limestone. 

Pale sandy marl. U feet. Blue clay. 

Rubbly iiiarlstonc. i foot. Oolite. 

Light-coloured clay ... i foot. Blue clay.^ 

Hag and freestone.15 feet. R^gi oolitic limestone. 

Sandy laminated grit. Sandy bed, containing the slate. 
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The author states that he was indebted to Mr. Greenough for the 
first suggestion ttiat the ^nte of Gloucestershire would prove to be 
the equivalent of the slate of Stonesfield. 

The author, in alluding to the fossils of the great oolite, remarks 
on the important changes which are effected by removing the Stones- 
field slate from the forest marble to the bottom of tlic great oolite. 

Forest marble, —^'I'he Bradford clay, which aepiu'iites the great oolite 
from the forest marble in Wiltshire, was observed only in the most 
southern part of Gloucestershire. Of the forest marble itself, the 
survey afforded no new characters. It was found to consist of a thick 
stratum of laminated shelly oolite, interposed between beds of sandy 
clay, containing laminee of grit; and to have, from Bath to near 
Fairibrd, for its uppermost stratum, a deposit of loose sand, contain¬ 
ing large masses of calcareous grit. 

Cornbrash .—This formation consists, through nearly the whole of 
its range, of a thin d^^posit of rubbly, hard, compact limestone; but 
in the neighbourhood of Maltn.sbury it is composed of thick strata of 
crystalline limestone, alternating at their lower extremity with bed.s 
of sand, and surmounted by a stratum of sandy clay, containing la¬ 
minae of gric. 

The author, in conclusion, notices four faults which affect all the 
strata from the liac to the forest marble: they occur at Stow-on-thc- 
Wold ; Clapton, near Bourton on-the-Water; Bruokhampton, near 
Cheltenham; and between Tetbury and Cirencester. 

January 9, 1833.—An Essay, entitled Observations on Coal,” 
by W. Hutton, Esq. F.G.S. was first read. 

The author was led to the observations contained in this essay by 
pursuing the method of microscopic examination which has been so 
successfully employed by Mr. Witimm. On examining, with the mi¬ 
croscope, one of the thin slices of coal in which Mr. W'itlmm lately 
discovered a distinct vegetable texture, the atcen ton of the author 
was excited by the remarkable appearuricc of .several cells in chat 
part of the coal where the textu^ of the original (liant could not be 
distinguished. Tempted to extend the Inquiry, he procured an exten¬ 
sive series of slices, taken from the several variedcs of coal found at 
Newcastle and the contiguous district. 

The coal of the Newcastle district is con.sidered by the author to be 
of three kinds. The first, which is the greatest in quantity and the 
best in quality, is the rich caking coal so generally esteemed ; the 
second is Cannel or Parrot coal (Splent coal of the minjrs); and the 
third, the slate coal of Jameson, consists ol the two former, arranged 
in thin alternate layers, and has, consequently, a slaty structure. In 
these varieties of coal,-even in samples taken indiscriminately, more 
or less of the vegetable texture could always be discovered; thus 
affording the fullest evidence, if any such proof were wanting, of the 
vegetable origin of coal. 

Each of these three kinds of coal, besides the fine distinct reticula¬ 
tion of the original vegetable texture, exhibits other cells, which are 
filled with a light wine-yellow-coloured matter, apparently of a bitu¬ 
minous nature, and which is so volatile as to be entirely expelled by 
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heat before any change is effected in the other constituents of the 
coal. The number and appearance of these cells vary with each 
variety of coal. In caking coal, the cells are comparatively few, and 
those which do exist are highly elongated. Their original form the 
author believes to have been circular; and he attributes their present 
figure to the distention of gas confined in a somewhat yielding mate¬ 
rial, subject to perpendicular pressure. In the finest portions of this 
coal, whore the crystalline structure, as indicated by the rhomboidal 
form of its fragments, is most developed, the cells are completely 
obliterated. In such parts the texture is uniform and compact: the 
crystalline arrangement indicates a more perfect union of the consti¬ 
tuents, and a more entire destruction of the original texture of the 
plant. 

The slate-coal, or the third variety above mentioned, contains two 
kinds of cells, both of which are filled with yellow bituminous matter. 
One kind is that already noticed in caking coal; while the other kind 
of cells constitutes groups of smaller cells of an elongated circular 
figure. 

In those varieties which go under the name of Cannel, Parrot, and 
Splent Coal, the crystalline structure, so conspicuous in fine caking 
coal, is wholly wanting, the first kind of cells are rarely seen, and the 
whole surface displays an almost ^ndorm series of tlie second class 
of cells, filled with bituminous matter, and separated from each other 
by thin fibrous divisions. 

After describing these appearances, and illustrating them by draw¬ 
ings, the author proceeds to speculate on the origin of the cells in 
Cannel coal. He considers it highly probable that they are derived 
from the reticular texture of the parent ])lnnt, rounded and confused 
by the enormous pressure to which the vegetable matter has been 
subject. 

The author nevt states, that tliough the crystalline and uncrystal¬ 
line, or, in other terms perhvtly and imperfectly developed, varieties 
of coal generally occur in distinct strata, yet it is easy to find speci¬ 
mens which in the compass of a single square inch contain both va¬ 
rieties. From this fact, as also from the exact similarity of position 
which they occupy in the mine, the .differences in different vaiieties 
of coal are ascribed to original difference in the plants from which 
they were derived. .. 

The author next adverts to the qscape of inflammable gas from 
coal, and cites various interesting fac^s, principally from the authority 
of Sir H. Dhv^ and.Mr. Buddie, in proof of the existence of inflam¬ 
mable gas reiidy formed in coal while contained in the mine ; of the 
iinmen.se quantity which is sometimes emitted by blowers, indicating 
a free communication between the reservoirs in which it resides; and 
of the great pressure to which it is there subject. He ingeniously 
shows the probability of the gas existing within the coal in so com¬ 
pressed a state as to be liquid. A consideration of these circumstances 
induced the author, while engaged in his microscopic inquiries, to 
search for a structure in coal capable of containing gas ; and he 
accordingly discovered a system of cells, different from any before 
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mentioned, and apparently adapted for that purpose. These supposed 
gas cells are found empty, are generally of a circular form, occur in 
groups which communicate with each other, and each cavity has in its 
centre a small pellet of carbonaceous matter. The author establishes 
a clear distinction between these gas cells and those above described 
as being hlled with bituminous matter ; for the anthracite of South 
Wales contains the former, but is quite free from the latter.’ He also 
states, on the authority of Mr. F. Foster, that the anthracite of South 
Wales affords a free disengagement of inflamniBble gas when first 
exposed to the air. 

A communication ‘*On Ophiura found at Child’s Hill, to the N.W. 
of Hampstead,” by Nathaniel Thomas Wetherell, Esq. F.G.S. was 
then read. ^ 

After noticing the rare occurrence of Ophiura, and that in England 
they had hitherto been observed only in the chalk and the lower di¬ 
vision of the oolitic series, the author states, that he discovered, in 
1829, several specimens of n species of Ophiura in the septaria of the 
London clay of Chile’s Hill; that they were associated with some of 
the most characteristic shells’ll that formation j and that he had 
found fragments of the same Ophiura in a septarium from the High- 
gate Archway. 

Jan. 23.—A Geological Memoir was rend On a portion of Duk- 
hun. East Indies," by Licut.-Col. W. H. Sykes, F.G.S. F.L.S. A-c. 

The author describes his tradk as bounded on^he west by the range 
of mountains u!>ually called the Ghauts by Europeans, from a mis¬ 
conception pf the term Ghaut, which shnply met^s a'pass, the proper 
name beija^i^ Syhaifre^; > on the north by the Mool river, on the 
east by river ; on the houtll by a line drawn from the city 

of BeejBp<li0i^%>th6 town of Meeruj, contmued'up the Krishna and 
Quina rivers hill fort of Wassota'^in the Ghauts; comprising 

an area of about z6,000. square miles,' and lvin^‘ between the paral¬ 
lels of north latitude lO*-^' uhd.^lO*’ 2"', and east longitude 73° 30' 
and 75° 53'. ^ , 

The wKole of this tract, whether at the level of the .sea or at the 
elevation of 4500 feet, is composed of distinctly stratified, horizontal, 
alternating beds of basal tJ ipd ainygdaloids, without the intervention 
of the rocks of any othra|^|BatBM. b{^U}|C;jBtratification and struc¬ 
ture is instanced in Guwelghur, and 

Chandore ranges of ~ 

The Dukhun (the mean ^'mi^of the valleys and table-land of 
which is about 1800 feet ab^i^the jiea) is described as rising very 
abruptly by terraces from the^untry at its base : to the eastward it 
declines by terraces ; ^ut thefse* being Tow, and occurring at long in¬ 
tervals, excite little remark. On tlMf^ top of the Ghauts there arc 
numerous spurs or ranges trf^ountains emending to the E. and S.E. 
The valleys between them are either narrow, tortuous and fissure¬ 
like, or wide and flat;,} both' ends being of nearly equal width. A 
river runs thcougb each valley, having its source at the western end. 
The author does not think it physically possible for the present rivers 
to have excavated any of these valleys. Those of a fissure-like 
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character might be referred to a ))eriod when the country was heaved 
up from below the sea, if such ever took place; but this explanation 
would not account for the broad flat valleys margined by scarped 
mountains. 

The author notices successively the extensive occurrence of co' 
lutnnar basalt* and instances numerous localities of basaltic pave¬ 
ments of pentangular slabs; being* in fact* the terminal planes of 
basaltic columns. He also notices singular insulated heaps of rocks 
and stones, the loose parts of which manifest a disposition to geo¬ 
metrical forms. He witnessed repeated occurrences of nodular ba¬ 
salt, or basalt en boules ; of stupendous escarpments j of dykes of 
great length, in some instances crossing each other 3 of strata of 
ferruginous clay under compact basalt, which, in different localities, 
pass from friable to jaspery 3 the occurrence of pulverulent [carbonate, 
of'] lime in seams 3 and minute nodular limestone on the surface and 
in the banks of rivers. Crystallized [carbonate of ?] lime was noticed 
ns an imbedded mineral only. He observed numerous veins of quartz 
and chalcedony traversing the basaltic strata, and supplying the major 
part of the siliceous minerals abundantly strewn over the couniryi^ 
such as, agates, jaspers, hornstones, heliotrope, scmiopal, stilbite^' 
heulandite, inesotype, iehthyuplitha]mitc,.,pseudomorphous quartz, 
M'c. &c. 3 and he mentions the occurrence of muriate and carbonate 
of soda, of the ores of iron which are worked into the celebrated 
wootz steel, and of thermal springs. The aifthor did not observe any 
conformation of the mountains resembling the craters of extinct vol¬ 
canoes, nor did he find organic iNimains of ahy kind. 

The paper concludes with some general ob^ervationst^l^^ng their 
application to the‘2.5th degree qf north latitude) on extent 

of the trap, iaicrite, nodular limestone, granite and gnels^'fbrmations 
in the peninsula 01 India. From the geological papers of/^apt. Dan- 
gerfield, Capl.Coulthard, Major Fran,klid, DnSfoysey'^ind Mr. Calder, 
the continuous trap region w’ould aiifiear to^ occupy an area of from 
200,000 to 2.J0,000 square miles; and from the observations of 
the Rev. Mr. Everest, Mr. Kovle, b^r. Babington, Mr. Colder, and 
Dr. Voyscy, it may ultimately be found lbat^4he ramifications extend 
eastward to the Rajmuhl trap-bills oh southward 

through Mysore to the^extremity With respect to 

the age of this formation^>bf{^r that in Bundulkhund 

it rests on a .sandstone wHtii^h h 6 ^consider^'wiraUml with the new red 
sandstone of Europe. the trap wow^ffberefore be posterior to the 
carboniferous series, and belong to' Che Hupermedial order. But the 
Rev. Mr. Evvrest adduces valid readout for questioning tire'correct¬ 
ness of Major Franklin’s opinion, and it would con.sequently be idle . 
to speculate on an sera without .sufficient data to assist in determining 
the question. The author suggests the'^^manner of the formation oC 
the horizontal beds of basalt and aroygdaloids, with their parallel, 
superior, and infet ior planes and vertical edges, as a subject of 
and interesting speculation. ^ ^ 

From the observations of Mr. Calder, the Rev. Mr. Everest, Mr. 
Stirling, Dr. Davy, and the author, thsiaterite formation is found to 

Third Series. Vol. ‘2. No*. 10. jlpnl 1833. 2 R 
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extend for several hundred miles, with few interruptions, along both 
chores of the peninsula, and into Ceylon. Ample evidence is given 
of the occurrence of nodular nnd pulverulent lime nil over Dukhun 
and Hindoostan. With respect to granite and gneiss, Dr. Voysey 
collected facts which kd him to believe that these rocks constituted 
the basis of the whole peninsula, and, on this belief, must occupy an 
area, roughly calculated, of about 700,000 square miles. 

The author is not aware of the occurrence of sedimentary rocks in 
Western India south of Uaroach, excepting such os may have resulted 
from the consolidation of comparatively recent alluvium. 

Finally, the author considers the characteristic geological features 
of the peninsula to consist in the amazing extent of the trap, and 
the horizontal position of its stratihed beds; in the granitic basis of 
the whole country; in the existence of trap veins in granite; the 
absence, as far as is at present known, of that uniform series of rocks 
constituting the formations of Europe; in the extended and peculiar 
nodular limestone and laterite formations; the occurrence of pulve¬ 
rulent [carbonate of?] lime in seams; and in the non-discovery hitherto 
of the fossil remains of extinct animals. 

The memoir was accompanied by a coloured map, two sections of 
the country, several sketche.s of its physical features, and numerous 
rock and mineral specimens. 

A letter was afterwards read, addressed to'the Rev. Prof. Buckland, 
D.D. V.P.G.S. by Joshua Trimmer, E$q> respecting the dis¬ 

covery of marine shells existing species on the left bank of the 
river Mersey, and above/.the level of high-water mark. 

Feb. paper woa^read, entitled “ Notes to accompany a Map 
of the]f^49U: of'Dean and the Country adjacent, coloured geologi¬ 
cally,” b'ytftenry.Maclauchlan, Esq. F.G.S., employed in the Ord¬ 
nance Surv|y^. 

The autl^commences his memoir by acknowledging the aid which 
he received from his cblleague.st. employed in the Ordnance Survey, 
Messrs. J. and R Wright and Mr. jparrington j and the valuable assist¬ 
ance afforded him by the Rev. W. D. Conybeare, Dr. Buckland, Mr. De 
la Beche, Mr. Mushet, Mr» Il.^JainC's, Mr. Bathurst, Mr. Ormerod, 
Mr. M. Teague, Mr. J^j^tt/ and Mr. Hale. 

Ibe district colounl^l^^lte author comwides an area of about 1000 
square miles. is denned J)y a line passing from 

Gold Cliff, near o»|he(#ye, eight miles N.W. 

of Hereford; and its efflteea^another «a'ngin^ from Didmarton to 
Stroud, Gloucester, and Haaley Castle, four miles E. of Malvern. 

The author successively describes the band of transition limestone 
which extends, with little interruption, from Shucknel) Hill, four miles 
and a half N.E. of Here^(H^i^to Flaxifey, near Westbury-on-Severn ; 
the old red sandstone of liijbdistrict; the carboniferous limestone; 
coal-measvres; new red sandstone; superficial gravel; and also the 
faults fothe coal-field of the Forest of Dean. 
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February 19) 1833.—A paper was read, entitled, Observations on 
anew Genus of the Order Musci!' By William Valentine, Esq. F.L.$. 

Th is genus is founded on the Phascum Stoloniferum of Dickson; 
and tlie principnl characters are, its lateral fructification, and the pre¬ 
sence ot Conferva-like shoots, which the author regards as real stems. 
These .shoots are developed long before the fructification makes its 
appearance. After a time, the periclaetia sprout forth from the sides 
of the stems and branches, in the form of buds, which, towards ma¬ 
turity, send down radicular fibres (like the pcrichsetia of Dicranum 
adiantoides, and many of tiie creeping Hypna), which penetrate the soil 
to a great depth for so minute a plant. From these perichstia, young 
branches are sent forth, and then the parent stem is hardly discernible, 
or entirely decays. The structure of the stem and branches, which 
consist ot a single series of elongated cells, is peculiar, and totally 
unlike that of all other Mosses. 

The above observations were made on the P. Stoloniferum only; 
but fiom the presence of Confervu-hke shoots, and the similarity in 
the texture of the leaves, the author thinks they will be equally ap^ 
plicable to the P. serratunif cohtsrens, and cra^smervium, which will 
con.sequently be referrible to the same genus, which he has named 
Cladoma, with the following characters :— Theca Integra, deopercu- 
lata. Fruclus lateralis. 

March ft, —Part of a paper on the Myrswets, by M* Alphonse De- 
Candolle, was read. 

March 19.—An extract was read from ajetter, addresseduto li. H. 
Solly, Esq. F.11.S. and L.S., by Mr. William Griffith, Assistatll^irgeon 
in the Honourable East India Company’s Service, conibining some 
curious I'emarks on the change of inseition in the stamina of Mirabilie. 
Some time betore the expansion of the flower, theatauuna arc found 
to be hypogynous : but as the contraction of the tube of the perian- 
tliium ii'.rrcases, the filaments are gradually separated, as if by liga¬ 
ture, at the strangulated part just above the ovarium, leaving their 
lower ends in the form of five .setigerouiT glands; their upper iiortion 
becoming united to the tube of the periAnJ^mm for a considerable 
way above the contraction, and'thence their nourishment. 

Mr. Griffith could ncA^fiDtl any vascular. CQnn'eijdl^ be tween the fila¬ 
ments and the perianthium he thinks tb^(»iiy^'ton takes place by 
meuns of loose cellular tissue. Mr.,Griffith remarks, that the stem 
in this plant deviates from the dicotyledonous structure, the centre 
being composed of cellulai tissue, with bundles of woody fibre inter¬ 
spersed, thus approaching the Monocotyti^oneie. 

A notice was read, extracted from aJ|,ney from Capt. King, II.N., 
stating that Mr. J. MacArtliur, of Par^^tta, had a specimen of Or- 
nithorhynchuSi from tiie mamnue of whick he had squeezed a large 
quantity of milk. There were no nipples, but the milk o^B^Lont 
tlirough pores. This direct confirmation of the discovery of {Hi^psor 
Meckel appears to have been obtained in New South WalesTwbout 
tiie same time that Mr. Owen was demonstrating'the same fact (as 

2 R2 
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published in the Phil. I’r.ms. for 1832) from llie anatomical examina- 
tion of specimens in England *. 

A communication from Professor Buckland was read, ''On the 
adaptation of the structure of the Sloth to its peculiar mode of life.” 

The opinion of mankind in general, as well ns of all naturalists to 
the present time, has been, that the sloths are instances of imperfect 
organization. Dill'eriiig in many respects in their plan of structure 
from other quadrupeds, every difference was considered to be a de¬ 
fect ; and hence they were supposed to be condemned to lead a life 
of misery. Chivier remarks, that the elephant alone varies in as great 
a degree ns the sloth, from the general plan of nature in the formation 
of this class; but the variations in the elephant correspond with one 
another, so as to produce a harmonious result adapted to its habits, 
" niais dans le parcsseuv chaque singularite d'organization semble 
n'avoir pour resultat que la fuiblesse et I’iniperfcction, et les incom- 
moditf'S qu’elle apporte k I’animal ne sont compensecs pas aiicunc 
arantage." (Ossanens Fossilesy vol. v. part 1. p. 73.) 

These notions have arisen from a want of attention to the habits of 


the animal, which are describe by Professor Buckland, from the in¬ 
formation of Mr. lliirchell, and by quotations from the works of Pi^o 
and Maregrave, and Mr. ^^^aterton. 

The sloths spend their v\hoIe lives in trees; and the forests of Brazil, 
and other parts of South America where they arc found, are generally 
so dense, that they can move from tree to tree by the interwoven 
branches without descending. When obliged to come down, their 
passage on the^rnund^ reach the next nearest tree, is attended 
with much,diffi£mlty, ns'tbey are not formed for walking. 'I'heir food 
consists^l^ic young leaves and buds; and these furnish them with 
sufrieient'm6ffi'ture, for (as Mr. Burchell observed in the case of several 
which he ktot) thVy never drink. ^ 

They climb t^^tvith ease, and hang to the branches by their long 
and curved clai^.^ In.this position, suspended with their back down¬ 
wards, they move along under the branch with facility, and sufficient 
rapidity to surprise those who have observed only their awkward 
attempts at progres-sion on the ground. They generally sleep in tlie 
fork of a branch, with aU^th'eir four legs clasped round it. 

Profes.sor Bucklund%:^BUnes in ^letail the anatomical structure of 

_ ^ _1.._ it. _r.._Jl".__l._ L 


culiarilie.s or their form andjjpj^iiizntion being .sources or inconve¬ 
nience and iastanecs of in^^^j^tion, they are beautiful adaptations 
to their peculiar habits. ' 

The position of the fee^, and the form and size of the claws, are 
admirably suited for gra^^tik branch ; and the length of the arm 
and fore-arm enables theiii^lip Veach the end of the branches which 
are too slight to bear their weight. 

it has been observed, that the sloth differed from all the other 
msmttiaUa in the number of the vertebrae of the neck, which is nine, 

nntice of Mr. Owen'h paper will be found in Lond. & Edinb. Phil. 
Mag. & Journal, vol. i. p. 384.—^Emi. 
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while all the rest of the class have only seven. Hitherto, this devia¬ 
tion from the general plan has seemed to be without a motive as it 
appeared, that where length and flexibility were required, these quali¬ 
ties were perfectly attained by lengthening each vertebra, without 
adding to the number of them. The reason of the exception is now 
Ijointed out. 'J'he sloth, in its inverted position, and confined in its 
line of march to follow the branch on which it is placed, requires the 
power of looking directly backwards. As a long neck would be an 
incumbrance, it has received an additional number of short joints, 
which enable it to turn its head within a short space. 

This remark appears to have been first made by Mr. Burchell, who 
has observed these animals, with great facility, to twist their heads 
quite round, and look in the face of a person standing directly be¬ 
hind them. - 

JFRIDAV-EVKNING PROCEEDINGS AT THE ROYAL INSTITUTION 

OF GREAT BRITAIN. 

The evening meetings commenced on the 25th of January, when 
Mr. Brande delivered a discouv^ie on Chemical Notation. 

Mr. Brande stated that his objects in bringing the subject of che¬ 
mical nutation before the Members of the Royal Institution were two-* 
fold ; tu inform the readers of foreign chemical woiks of the meaning 
of the symbols generally adopted abroad, and to submit to the con. 
sideration of English chemiNts, and especially of teachers of chemistry, 
a system of symbolic notation, more consistent with algebraic nota¬ 
tion, and not open to the inconveniences and misconstructions which 
the adoption of Berzelius’s system would prdibably involve,, He then 
adverted generally to the great advantages that had beetti^^ferred 
upon chemistry in its theoretical and practical relations^the gra¬ 
dual development of the atomic theory; and as alt notation was a 
mere concise statement and expression of the facts furpi^ed by that 
theory, he jiroceeded, in the first instance, to ofler a-few preliminary 
remurk.s in illustration of its principles, taking for the purpose the 
several chemical combinations presented to us by the union of the 
elements of the atmo.sphere, nitrogen and oxygen, which, in the 
immense ocean of af:i'ifurm matter that surrounds our planet, are in 
a state of mechanical mixture, but which made to enter into 

chemical union, and theP^^ve rise to nn'lesp'thaq five definite pro¬ 
ducts. Mr. Brande/then-exhibited-^e.^ch4ra(fte^’Df the separate 
constituents of the atmosphere, and o^pp^ed tbm'to the above com¬ 
binations ; namely, the nitrous oxi^e^ nitric oxide, the hyponi- 
trous acid, the nitrous acid, and the niti^C acid, and referred to a 
table, showing the relative proportions per cent, of the nitrogen and 
the oxygen in these several compounds./^ From this table it was ob¬ 
vious that they exhibited a striking of the law of multiple 

proportions; for the numbers were sueb^^wat 14 parts (by weight) of 
nitrogen, were shown successively to combine with 8, 16,24#d2»and 
40 parts of oxygen, these latter numbers being to each other, 

8, 4, and 5 ; accordingly, in the language of the atomic thedl^j^^e 
atom of nitrogen was said to combine successively with one, two, 
three, four, and five atoms of oxygen ; and we obtain the numbers 
22, 30, 3S, 46, and 54, as the equivalents or atomic weights of the 
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compounds. In designating these by notation, foreign writers em¬ 
ployed a capital initial lettertu represent the base, and the respective 
proportionals of oxygen were indicated by dots over it: thus the 


Nitrogen was represented by... N. 

Nitrous oxide, by. N. 

Nitric oxide, by . N. 

Hyponitrous aind, by . N. 

Nitrous acid, by . N. 

Nitric acid, by. N. 


Mr. Brande then proceeded to point out several objections to this 
system when carried to its full extent and applied to practical pur¬ 
poses ; and cxpla'ned the suggestions of Mr. Wliewell in reference 
to an improved and less objectionable method, in conformity with 
which he proposed to represent the above tive compounds as follows: 


Nitrogen .. . n 

Nitrous oxide. n-(-o 

Nitric oxide. 7i + 2 o 

Hyponitrous acid . n -f- 3 o 

Nitrous acid . n-|-4o 

Nitric acid. n + do 


The small n representing an atom, or equivalent (i. e. 14 parts by 
weight) of'nitrogen, and the o an atom (or 3 parts) of oxygen; the 
attach^ nuitiber slionTjog the number of such atoms in the com- 
pound.'*-** , 

Mr. Bratnd^llien proceeded to explain the principle upon which 
IwUrogcDf 19 tfaft^system of equivalent numbers, was adopted as 
imity, and water as a compound ol an atom of hydrogen, 

and an atom df dxygen, or A + e; more concisely indicated by the 
letter q. as proposed by Mr.'Whewell’*. Thus the liquid nitric acid 
consists of an atom of oxygen, with five atoms of nitrogen and two 

atoms of water, and would be represented thus: n + rto + 2 <j. The 

that the elements are in che- 

Virpte’then adverted to (the 

ywiafews:- 

c + 0 

Carbonic 71. c-f 2 o 

Oxalic acid .2 c -f 3 o 

Ammonia was stated a compound of n -{- 3 4 (one atom of 
nitrogen and three of cyanogen u( n + 2 c (or one 

atom of nitrogen and twoOf^rbon). 

With preliminary information, Mr. Brande proceeded to show 
sottkyiJ^cations of the system of notation to the explanation of che- 
ittlil^Peompositions, such as that of oxalate of ammonia into cyano- 

gen and water: (2c + 3 o + » + 3 4) = n + 2c+3 q: that of nU 

* .See Phil. Mag, & Annals, N. S. vol. x. pp. 104, 4Uo,—E dit. 


line above, or purentheges, indicating 



equivalent of carbait bpin|r 6|r 
('arbonic ^ * 


a* 


















Ho^ Imtitvtion* 


Sll 


trate of ammonia into nitrouM oxide and water, (n + 5 o + n + 3 A) = 
2 (»-f- o) -f- 3 9 ; and that of cyanic acid and water into bicarbonate of 

ammonia, n + 2f + o + 3g = (n + 3A)+2(c4-2o). 

More complex cases, some selected from mineral combinations, 
were then mentioned as susceptible of similar notation. The com¬ 
pounds of hydrogen and carbon (^hydrocarburets) were also selected, 
as, from the peculiarity of their atomic constitution, peculiarly suscep¬ 
tible of such illustration. We subjoin the compounds that Mr. Brande 
selected; but our limits prevent the insertion of the entiie table which 
is necessary to the full explanation of their composition :— 


Olefiant gas. 2c + 2A 

Fire damp. c-f2A 

Bicarburetted hydrogen. 6 c + 3 A 

Quadricarburetted hydrogen. 4c + 4A 

Naphtha. 6 c-t-CA 

Naphthaline .20 e + 8 A 


In conclusion, Mr. Brando adverted to certain symbolic abridge¬ 
ments, convenient where it was unnecessary to specify the whole of 
the elements : thus nitrous and nitric acids might be represented by 
m', «'; the former chararterixed bv a grave, the latter by an acute 
accent, us suggested also by Mr. Wlawell; and the hyponitrous acid 
by n'—a short horizontal stroke being in the lost case added beneath 
the letter. 

In further illustration of this subject, the following wpre suggested 
as tlie symbols of sulphur and its acids. 

Sulphur. s 

Hyposulphurous acid. 2 s + 2 o, 

Sulphiuous acid. s + 2 o, or'lK*' 

Ilyposulphuric iicid . 2 s + o o, or ^ 


Sulphuric acid . s -p 3 o, or s' 

Liquid sulphuric acid. s + 3 o, + or s' + y 

'Flic alkaline bases and other metallic .pxides might be designated 
either in detail, or simply by their initf^ eapiUd letters, always using 
the Latin names of the metals. ' 


A Ammonia.. 
P Potas .a .. 

S Soda. 

L Lithia .... 


= « -f- 3 A 


= po + o 
= so + o 
= li + 0 


. Q’l^palcia, or Lime = cal-f- o 

Baryta. = Ao -f- o 

,. = str o 

,. = mag + o 


B 


St^^jStrontia 


JV^^I^nesia .. 

One or more secondary letters must^e employed, as 
cases show, where requisite for distinction; but as Mr. Braftii** 
that he was about to publish a tabic of equivalents, with the*^ 
their corresponding symbols, for the use of the chemical str 
the Royal Institution, we shall refer to that for details 
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Feb. 1.—Mr. Faraday on the Identity of Electricity derived from 
different sources.—The development this evening was the matter of 
a paper lately read to the Royal Society, but not yet noticed in our 

Proceeding^ of Learned Societies.” In the present state of his expeii- 
mental investigations, it became a matter of great importance with Mr. 
Faraday, to prove or disprove the identity of the common, voltaic, ani¬ 
mal and other electricities, especially as of late many opinions have 
been put forth unfavourable to the view of their identity. On com¬ 
paring them by their various powers, however, he saw no reason to 
doubt their being alike; and taking common and voltaic electricity, he 
proceeded to prove the matter as legarded the chemical and magnetic 
power of the agent in these forms. He hist showed the chemical power 
of common electricity, in part conhrming, and in part correcting Dr. 
Wollaston’s results, and extending them so as to rendei the proof 
visible to the whole audioned. He then did the same with the mag¬ 
netic powers of common electricity, showing their nature and amount, 
and fully confirming Colladon’s statement. Finally, by reference to che¬ 
mical and magnetic action, Mr. Faraday compared the electricity from 
a common machine to that evofved by a single pair of plates, and found 
that two wires, one of zinc, the other of platina, of an inch thick 
and -iV apart, immersed to the depth of S- of an inch in acid, consist¬ 
ing of I drop of oil of vitriol to4oz. of water for of a minute, evolved 
electricity equal to that which could be supplied by a hne plate elec¬ 
trical machine 50 inches in diameter, and in full action during 30 
revolutions. . ’ / 

Many shown by which cbmmon electricity could 

be convertectiffil voltaic ; and in qne case the charge of a 

large Leyden batteiy was passed through the tongue, jiroducing no 
other effect tMmtthht occasioned bv'the contact of two pieces of zinc 

' Feb. Carlisle gave an account of his views relative 

to the causes offftipposed Hereditary Diseases. lie denied their de¬ 
rivation from parent to child, and considered them as brought on by 
weakness of constitution, or improper food or cloihing, or unhealthy 
situations as to climate, &c., and gave such diiections with regard to 
the general course of procedure as to clothing, food, habits, &(\,as he 
thought best fitted l^6^ftteraof their f}iN[)d^ctiori or development. 

Feb. 15.—Professpr.Biifi^ifel^^a Fecn^^^ode of Communicating 
Scientific Knowfedgfe CO > J.'rfr 

Mr. Ritchie stated, tha1^|pt§l^c effect to any system, the teacher 
must possess certain quallffelitlod^. Among these must be an accurate 
knowledge, not only of the*]^i%cular branch which he teaches, but 
also of collateral subjects, that he may be able to draw his illustrations 
from the most intereMting^ytees. Jn order to give a boy some con¬ 
fidence in his own strengo^j^e teacher should carefully avoid using 
any which might lead the boy to believe that he was stupid 

*r4|l!S ' Dunce' ought not to be known in schools. 

usually adopted in teaching elementary science in schools, 
is’^^K i^thetical mode of Instruction. The plan recommended as 
having been found most successful, is strictly analytical. In arith- 
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meticj for example, a systt'in of rules is placed before the pupil, and 
he is told to do a certain number of sums by those rules. When the 
boy has succeeded in doing so he receives praise, and believes he has 
done all tiint is necessary, whereas he has scarcely done anything. 
He sees not the principle on which the rule is founded, llis leason- 
ing powers have scarcely been called into exercise. His memory is 
thus burdened with a load of rules without one connecting principle. 
It is a very common observation with a boy, ivhen he cannot solve a 
que.stion in arithmetic, that he has forgot the rule. Hud he got prin¬ 
ciples instead of rules, arithmetic would have become as it were a part 
of himself. Ho could no more forget these principles than he could 
forget his own name. 

Wht’ii a boy has obtained an accurate view of the great leading 
principles of arithmetic, which may be attained in a few months, he 
should be gradually led on to geometry. The ordinary mode of 
teaching geometry in schools is to place the Klemciits of Euclid in his 
hands. Now this Work, notwithstanding its many excellencies, is 
not well adapted to the instruction of boys. Tbe demonstrations are 
too verbose and perhaps too forinal for youth ; and the arrangement; 
however logical, is not the arrangement according to increasing diffi¬ 
culty of solution, which u^^ght to be the arrangement for instruction . 
besides, it is entirely s\ nthelical. Reading Euclid, ai. it is called, may 
improve the memory, and give a sort of miithematical precision to the 
language, but it certainly docs not bring into play the reasoning and 
inventive faculties of youth. 'J'he analytical constantly employs 

the reasoning powers, and is the only mode vrlliebean' roiiBethe dor¬ 
mant inventive powers of youth. , 

Roys are always anxious to see the use of what they 1farifi>* Now 
this may he done from the very commencement of lllieir geometrical) 
studies. Let them be taken out to the fields and abown'file applica¬ 
tions by taking tlie angles subtended by distant objects. Which may 
be accomplisiicd by means ot very simple instruments that can be 
made for a tew shilling's, lly taking a few angles, and measuring, by 
means of a tape or chain, a tcH lines, the boys would be delighted to 
construct the figure by means of their protractot and diagonal scales, 
and thus to ascertain by measurement tho dwttuices of remote ob¬ 
jects, &c. ‘ 

By puisuing this plan, Dr. Ritchie .ho foega^ that he could 

interest boys in their mathematical stu<j|^^m the very commence¬ 
ment, and having done so, their progreSM'^jiMSt’ the in¬ 
terest thus ext-ited. « . 

The whole discourse was illustrated by numerous striking ex¬ 
amples. . y 

Feb. 22.—Mr. Faraday on the Practical.Invention of Dry Rot. In 
order to preserve timber from the destiuctfVe ravages of dry ro^imd 
other species of decay, a gentleman (Mr, Kyan) has ]jropos^f! jj|g|||y^ 
practised the application of a solution of corrosive sublimate.^^^^lp 
lution in the proportion of a pound of this substance, (cos^^jP^' 
three shillings,) in five gallons of w’ater is jireparcd, and the titefer 
immersed in it for a week. A load of fifty cubical feet is found to 

Third Series, Vol. 2. No. 1(1. April 1833. 2 S 
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absorb about five gallons, and is then removed; and after drying in 
the air it is fit for use. 

Timber thus prepared has stood extraordinary trials against parts 
of the same timber unprepared, having been introduced for several 
years into situations liable to rot, and resisted, whilst the other ran 
to decay. 

Mr. Faraday having full trust in the preservative powers, had more 
particularly examined the state of the corrosive sublimate with re> 
ference both to its removal by washing or soaking, and so leaving the 
timber liable to decay after, and to its volatility, and the consequent 
production of a bad atmosphere, for he had found corrasive sublimate 
to be volatile at common temperatures. 

Portions of canvass and calico, which had been prefKired by Mr. Kyan, 
were therefore washed several times, until water could remove nothing 
more; but oil digesting them in dilute nitric acid, mercury was found, 
proving that the substance had been previously in combination. Again, 
such washed portions, togethe?- with similar specimens unprepared, 
were put into a cellar fo decay, and in eight weeks had undergone no 
change; whilst the others were covered with mould, mildew, &c .;— 
so that the preservative powers remain. Being in this state of com¬ 
bination capable of resisting the action id water, Mr. Faraday ex¬ 
pressed himself free from any fear as to injurious efiects arising from 
the volatility of the substance. A 

March'I,—Mr. Fhraday; An Investigntiopof the Velocity and Na- 
turedf and Electrie L^ht. This investigation, 

by Mt. Faraday, has been carried on by Mr. Wheat¬ 
stone. VPb fitnh entering into it here, as we expect to have 

the pleaspfv bf tubmittii^ the whole to our readers, 
i Wheatstone on some Properties of the Impressions 

'^rod^y#OT on ^be Orgaidi of Sen.ie. This also, we hope, will 
appeaMbtbray'm our pages. 

March 15 -^Mr. Donaldson on the Drainage and Sewerage of Lon¬ 
don, with Mr. Martin’s Plan for its Improvement. 

March 22. —Mr. Carpmeai on Recent Improvements in the Salt 
Works of Great Britain. 

CAMBktDGffjPttlLOKOFHIG&l. SOCIETY. 

Feb. 25.—"JElie Rev. W. Whewell fee^ a continuation of his Me¬ 
moranda on the Arcbifeeifture of Normandy. 

After the meeting,'Prbfe^pr Airy gave an account (illustrated by 
models and diagrams) of his'researches into the numerical value of 
the mass of Jupiter. -vHe observed that, next to the elements of the 
planetary orbits, the most important for the calculation 

of the^phtenomena dri^'i^lar system, on account of the magnitude 
cf'j(j|^p(|titturbationB which it produces. Its efiects on the motion of 
fire ve^ considerable; those on the small planets still greater; 
on Encke’s comet so great, that a few years ago the truth 
'W¥iBwliood of the theory of resistance draended upon the use of 
one or other of two values of the mass diflering only one eightieth 
pari, lie then gave an historical account of the principal determi- 
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nations previous to the present. Newton, from observations of the 
fourth satellite made by Pound, determined die mass to be -rvVtr of 
the Sun’s mass; Laplace, from the same observations, found nearly 
the same value; and Bouvard obtained nearly the same from the 
perturbations of Saturn; Nicolai, from the perturbations of Juno, 
found (a value generally adopted by the German astrono¬ 

mers) ; Encke, in examining whether the absolute attraction of Ju¬ 
piter on the Sun and on Vesta were the same, found i irhr-T, re¬ 
marking at the same time that Nicolai’s value would satisfy his 
observations nearly as well. Professor Airy’s observations were 
made on the elongation of the fourth satellite in right ascension. 
Thirteen sets of observations were made, in each of which the planet 
and satellite were observed upon twen^-four or thirty-six wires. 
The first set was never calculated. The second and third were 
rejected, because the axis of the declination circle of the equatorial 
employed in these observations, was not strictly perpendicular to the 
polar axis (all the other adjustments being tolerably exact). It ap¬ 
peared in the sequel, that in these two observations the instrument 
had been in opposite positions, and tbs mean of the determinations 
might therefore have been retained. The cfTcct of such a want of 
adjustment was guarded against i.i the other observationj, by re¬ 
versing the instrument in the middle of tho series. Per calcnlation 
of the mass, the place of the satellite was computed from Laplace’s 
theory, leaving only the mean distance indeter^ninate. |n tlie course 
of these calculations, some remarkable niiintcriB#] disco¬ 

vered in the Monique C^ste: in particufov iqea^'iongitiide of 
the satellite is in error by nearly one third of the pircumference. On 
comparing the different results, it appeared that fdl the observations 
in which thesatclLio ollowed tlie planet indicatedai^ater mass than 
those in which it preceded the planet; this is attprS^d^j^^ofeff^' 
Airy to a constant difference in the mode of satellite 

and a planet. The value of the mass which from thesd' observations 
is most probable, is i Encke’s value, however, would satisfy the 
observations nearly as well. The value assigned by Nicolai is by 
no means so probable, as it makes the sum of the squa.'es of errors 
nearly four times as great; and Laplace's mass, which makes the 
sum of the squares ahonh thirty-four ,tiinee<^ftgjFeat|k is exceedingly 
improbable. ■ * 
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m 

ACCOUNT OF AN AURORA RORF.ALU 
THE 13th of march. 

A WELL marked specimen of AuroriO^dreelis wassfett^ 
bridge on the evening of Wednesday, March 13th.> ?^ “ 
noticed at about half-past eight (nothing remarkable his 
visible a few minutes before that time), when its appearant 
of a dark cloud, with abroad bright upper edge j the boundary' 
the upper edge passing a little below Polaris and below Venus, 
impression upon three persona who saw it at this time was, that the 
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dark part was opake. Shortly after (probably between 8'* 35n> and 
8** 40'" Cambridge mean time) it was noticed that the bright edge 
began to divide into streamers, and that stars were visible through 
the dark ns well as through the bright part. At this time the upper 
edge of the bright band, or the upper extremities of the streamers^ 
reached very little above Polaris, and perhaps two degrees above 
Venus. The length of the streamers did not at the utmost exceed 
six or seven degrees. A bright spot formed itself below Vcnu.s, and 
continued in that situation almost permanently during the whole ap¬ 
pearance. The streamers, when first formed, were curved, with their 
convexity towards the west: afterw.srds they were straight, and their 
direction nearly jierpendicular to the hand (perhaps deviating from 
this direction towards the direction of a vertical). While watching 
the streamers east of Polaris, a shooting star was seen above them j 
the direction of its path coincided with the interval between two 
streamers produced, but we were not certain whether it approached 
to them or receded from them. The lateral motion of the streamers 
was very remarkahle. Some of them remained stationary (changing 
their length only) till they disappeared ; and no instance to the con¬ 
trary is recollected in the streamers west of a Persei. But between 
Polaris and a I’ersci, most of the streamers, as soon as they were well 
forme'l, m >ved steadily ..nd uniformly to the west (none of them in 
the opposite direction). 1 cannot undertake to say that any of them 
moved from Polaris to ficPerseij but several of them moved through the 
greater p^^th^,ttlistance,-and with a velocity which (judging from 
.several «inmatlon^ would carry them from Polaris to a Persei in 
twenty-fbttt seconds.' The streamers generally travelled in companies 
of four or fiye. Fn oneinstance a streamer in motion came in contact 
with one vfhicb eitherwas stationary, or was iroving more slowly: they 
aibited, and formed a broad streamer, w'hich travelled onwards. Thia 
was noticed distinctly (by one of thepart\ j in one insiance, and suspect¬ 
ed in several instances. Thi.s lateral inotiun of the strianiers has not, 1 
think, been sufficiently noticed, but it is sometimes one of the most 
remarkable circumstances; and in one instance (Oct. 9, 18.30,) I have 
seen a body of streamers; extending over oil degrees of length (mea¬ 
sured along the band or arch), travel over thir^ or forty degrees of 
azimuth, but frooi^we|ft^to east,'withnnt sensible alteiatiun. During 
the whole appeafsince of March I3tli, thephsctiomeua extended little 
to the east of Polaris. A Jew n^lnotes before nine the hand began to 
divide into mases, each mnss having t feathery structure. One of 
these (which soon faded) whs about Polaris ; another covered Cas¬ 
siopeia ; a third was on and above Venus. The tvi'O latter remained 
till about a quarter pa$.t'ntife; and then seemed to have gradually 
died aifay. A bright b^l»%emnined in the N.W. horizon, but no 
arch 6r j;[lf%aiiiers arose,” 

impression on the persons who saw this Aurora was, 
soAie connexion with the clouds ; but from the extreme 
of'the evening, and the total absence of clouds (except that 
frofn which the Aurora seemed to originate), it is probable that, if 
highly elevated, it has been seen by many pers;*is at distant sta- 
tfons. 
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The wind was about E.S.E., gentle, with an appearance of a 
northern current in the upper regions of the air (before sunset). The 
barometer about fulling ; the thermometer about 33“. The air 
hud been extremely dry. At about half-past one in the morning (lire 
hours after the commencement of the Aurora Borealis) the sky was 
very .suddenly ovcicast; the stars were quite bright, when a cloud 
formed itself, which in one or two minutes blackened the whole sky. 
The next morning was cloudy, with black frost: some snow fell, with 
E. wind. 

Observatorj', Cambridge, March 14,1833. G. B. Airy. 


LUNAR RAINBOWS. 

To the Editors of the London and Edinburgh Phdosophical Magazine 

and Journal. 

Gentlemen,—A.s I cannot find that any one has disproved the 
commonly received o])inion (first propagated by Aristotle) that lunar 
rainbovi’s are never visible except at or near the Full moon, I beg to 
mention that 1 saw one last night, during a heavy shower, at half past 
eleven o’clock, when the moon hud not completed her first (jiiarierhy 
fourteen hours. It was entire, and certj conspicuous, but colourles.s. 

I am, Gentlemen, your very humble Servant, 

Redruth, i27th February, 18.33. HicaAiio Edmonds, -Tun. 


COM.MLMORATION OF THE CENTENARY OF THE BIRTH-DAY OF 

PRIE.STLEY. 

In pursuance of the announcement in our Number ral^j^bruary, 
the (Jommernuration of the Centenary of tlie Birth.dayof^r«Friest- 
ley, considered as the principal founder of Pneumatic Chemistri\ 
took place at the Freemasons’ Tavern, on Monday, March 
'I'heiChair was taken by Dr. Babington, at six o'crocK,r when 
one hundred and twenty genilcmcn, comprising; cna^ of the mdst 
di»tingui.s1u'd cultivati)r.s of choniiatry and other bran^es of science, 
as well as ainatcnra and ):atrons of science and literature, and others 
taking a strong interest in the reputation of Friesticy, sat down to 
dinner. Among them ^ye observed Mr, Liibbock, Dr. Bostock, 
Mr. Ilatcliott, Dr. Daubeay, Dr. lloget, Sir G. Cayley, Mr. G. W. 
Wood, M.l\, the Rev. Corrie, Mr. M, Pj^ti|yap, M.P., Hon. D. G. 
Halyburtou, M.P., Mr. B. Hawes, Jun. M.P., Sir^bhn Rennie, Mr. 
G. Rennie, Dr. Prout, Mr, Travers. Sir A. Cricfiton, Dr. Bright, 
Mr. Knowles, Mr. J. 1C. Gray, Mr. I. L. Goldsmid, Dr. Paris, Profes¬ 
sor CnmiAing. Sir Francis C. KiiowleSj Mr. Fox, Dr. Ure, Mr. W. 
Smith, the Conde dc Funchal, Mr. Bingley, Mr. Porrett, Mr. R. 
Knight, Mr. A. Aikin, Mr. C. li. Aikin, Mr»Cbildren, Dr. Rees, Mr. 
E.^Forster, Mr, Pepys, Mr. 11. H. Soll^,^ll|^^lL Christi^ Cop¬ 


land, Mr, Hcnnell, Mr. Wheeler, Mr.YM^^r.FarQdayjjP^XjilTner, 
Dr. liitcliie, Mr. John Taylor, Mr. R. Taylor, Mr. 
lond. Dr. Marshall Hall, Mr. Brayley, jun., and Mr. 
ncr the assembly was addressed on the merits of Dr. 
some of the most eminent men of science present. A very ,, 
report of the proceedings having appeared in some of the news¬ 
papers, we hope to give a more full and correct account in our next 
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CAMBRIDGE MEETING OF THE BRITISH ASSOCIATION. 

The meeting of the British Association for the Advancement of 
Science for this year is to be held at Cambridge; to commence on 
the 24th of June, and end on the following Friday. A notice re¬ 
specting the arrangements for visitors, and inviting the attendance 
and commtfnicatJons of men of science, has been issued by the Cam¬ 
bridge Secretaries, Professor Henslow and the llev. W. Whewell. 
All who are aware of the gratification, and the advantage to science, 
with which the former meetings have been attended, must, we are 
persuaded, feel a wish to be present. A full Report of the Pro¬ 
ceedings of those meetings is nearly ready for publication, con¬ 
taining a large body of valuable scientific information. 


CONTINENTAL ASSOCIATION OF PHILOSOPHERS. 

The next meeting of German Philosophers, similar to those which 
have been already held at Berlin, Hamburg, Heidelberg and Vienna, 
and from which have been derived our York, Oxford, and approach¬ 
ing Cambridge Associations,—is appointed to be held this year at 
Breslau, the capital of Silesia. 


LUNAR OCCULTATIONS FOR APRIL. 

Occultations of fixed Stars by the Moon, visible at Greemoich in the 
Year 1833. Computed by Thomas Macleah, Esq.} and circu¬ 
lated by the Astronomical Society. 

**• The on"/« are ivekoned Jrom the iiortherOii^ the ver¬ 
tex, towardi the right hand, round the atCultif^reilae of image, 

as exhibited in an inverting telescope. 

An Asterisk (*) annexed to the time of the phamonienoQ ia ilileitded fo denoto 
tliat die St ir is or, or near to, the merJdiaii', at that time. , 
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LI I. Some Remarks on the Granite fount! near Penryn^ and on 
the Mode (f working it. By John S. Enys, Esq,*. 

^T^HE chief intention of this paper is to eive publicity to the 
•T- opinions of the persons employed in ue supply oi granite 
shipp^ at Peniyn, and to explain the mode of procuring the 
rectangular blocks of granite which are jpysed in the construc¬ 
tion otlarge bridges, docks, &c. &c. *'9^jWhj|ld'M^^coinpact 
granite appears to run in parallel rang^ coarser 

and softer variety, forming together a granitic district north¬ 
west of Penryn, of nearly a circular form, 7 ^ Similes in 
diameter. One of these ranges is situated, on'lBCr northern * 
.side of the district: another near Penryntonthem 
limits. The latter rims IS.E. end S.W., and'li about 5‘milea 
long and from 1 to li wide; it is marked throughout by tarte 
loose rocks on the surface, from whence for many years the, 
quantity exported was obtained. An immense supply from this 
'source IS still obtainable; but ubooc five or six years since a se- 
cond bed was found under some of die (arger rodts, and thiS'* 
in several places has been worked in' ^^uarrieS) kically termed. 

** bals**: these workings are so numerous as to affora*stroi^’>^ 

J iroof of a continuous range of hard granite. The stone is 
bund more tree/rom stains in depth than at the surface, though? 
the supply is too abundant to require the workings to be car¬ 
ried in any instance to a depth exceeding 14 or 15 feet. 

To prevent any misunderstanding, it may be advisable to 
explain. in what sense several words will be used. .Bioc^ 
mean either a solid mass contained between the natiulii ymBka 


* Communicated by the Author. 
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of the granite, varying in size from 10 to 500 tons, or loose 
rocks of equal size; many of these last, however, are pro¬ 
bably in their original position, if any judgement can be form¬ 
ed from the coincidence both of the remains of the nattiriil 
joints and of the ** cleaving line,” with the quarry masses: such 
seems the case with the Main Rock or Toldien, a remarkable 
and well-known rock, situated near the centre of the hard 
granite line; it is supported on several large rocks by two 
points, and measures about 500 tons. 

Granite is always measured, and 14 cubic feet are allowed 
to a ton; though IS^ of line grit will generally amount to 
that weight. 

Cleaving is used to express splitting up a rock into blocks 
for sale. 

The joints both of the hard and softer granite arc very simi¬ 
lar, but are more frequent and numerous in the'latter \^riety. 
They have a strong tendency to meet at right angles, so as to 
form masses or rocks of rectangular shape; these are often 
50 feet long, and from 10 to 25 feet deep, and seem exactly 
similar to wose at the Land’s End and Cape Cornwall, and to 
the Logan Rock. 

A small quantity of a softer stone is occasionally found be¬ 
tween some of the joints, which is not observed to be present 
in exposed headlands. The Arris is likewise square, but on 
rocks long exposed to the influence of the weather it seems 
to have been rounded. The rectangular form, however, is as 
strongly marked as in the quarry, the joints of which are ge- 
'iierally visible, though the granite seems in most instances to 
be in actual contact. Occasionally a rock has been split within 
two inches of a joint, which has only been found'by the break¬ 
ing of the blocks in working. One of these joints is nearly 
horizontal^ and is called the Bed-way or Floor, and two are 
nearly perpendicular, one of which is found generally to run in 
a direction N.N.W. and S.S.E. with aeivariation of 15 or 20 
degrees either way; the third being across. In some quarries 
this arrangement is eittremely regular, though in others many 
of the joints are ** unconformable.” Fortunately, blocks for 
buildings are mostly required uf rectangular forms, so that 
rocks are often split up to great advantage. 

To form a cubic bfock, it is evident three ways of cleaving 
are required: these are termed by the cleavers or stone-cutters, 

IsL Capping or Quartering: 

b a line parallel to the horizontal bed-w^ or floor. 
Q^ping is the term used for splitting off the top of a rock in' 
its natural position, or of a block split off which lies as when 
found in the quarry. Quartering is the term when the block 
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is placed bn as it usually is when the vertical deavinff 
has been first effected. The identity of these terms, in regard 
to the direction of the cleaving, must be attended to in speak- 
ing to stone-cutters ; they refer only to the different positions 
of the blocks of granite. The granite splits most easily on 
this tine, and its existence is strongly asserted to be found in 
some varieties in which the ** cleaving line ** is not so strongly 
marked: it is likewise’notorious that it is found in elvan or 
porpbyryj so that a workman by attending to this point, con¬ 
stantly gains more wages than others in breaking stones for 
roads at tutwork*. It is readily kbown iii the quarry; but 
some skill and practice is required to find it in separated 
stones: 

2nd, Cleaving: 

The ** cleaving line** is vertical, and is said by the stone¬ 
cutters to be in the general direction of the crystals of felspar; 
it is instantly pointed out by them, but is more readily seen 
in coarse than in fine grit. Near Penryn it runs N.N.W. 
and S.S.E., varying 15 or 20 degrees either way: it conse¬ 
quently generally coincides with one of the vertical natural 
joints, though in many instances it does not correspond, but 
crosses them, often at an angle of 30 or 40 degrees. In these 
cases it appears the cleaving line, or general direction of the 
felspar crystal, keeps it in a N.N.W. and S.S.E. direction, and 
the joints are “ unconformable.*^ Fart of the Cornish parapet 
of London Bridge was supplied from a rock which was split 
up parallel to the joints, and diagonally across the cleaving 
line, to prevent waste of stone. The appearance is exactly 
similar to a common observer, though a practised cleavCr 
would probably point out every stone from that rock, certtunly 
if allowed to break the stone: 

3rd, The tough way, or across the grain: 

This is asserted by the stone-cutters to be a tranverse sec¬ 
tion of the felspar crystals, and at right angles with the 
cleaving line. 

The power required to effect a fracture on these lines is 
very different, and has been estimated in the following pro¬ 


portions :— 

1st. Capping or quartering... = ^ 

2nd. Cleaving... = 3 

3rd. The tough way. * 5. 


In one trial of the tough way and capping way the power 
used was estimated as follows:— 

t 

* Tutwork is the term used in Cornwall to denote work contracted for 
with the workmen by mcature .— EIoit. 
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Inches. Inches. Sq.In. Power. 

The cappm wey-l 2^ . 26 = 624 . B-ff hedges, 

measured.j ^ \1 Ripper. 

The tough ditto 24 by. 15 = 360 . 3...S Wedges. 

This, as far as one trial can do so, more than proves the 
stone-cutter’s assertion;—the cleaver likewise added that the 
tough way was struck rather harder than the other. The 
cleaving can be effected on any diagonal line, but the fracture 
is untrue; it is almost invariably true both on the capping 
and cleaving lines, though less on the tough way. 

In cleaving granite two varieties of gear are in use, Wedges 
and Cues,—the latter so called from the ox-shoes, which were 
first used for the purpose; and Rippers and Feathers. The 
ripper is sometimes called a Tearer; it is only a tapered bar of 
iron, in fact a circular wedge; it is used in deep holes formed 
by a borer or jumper; the last is well known in quarries, the 
former is beat by a man wifh a sledge-hammer, and turned in 
the hole by a boy who holds it. The wedge is placed in a groove 
cut about three inches deep. The cues and feathers are thin 
slips of iron acting in a similar manner, and are respectively 
placed against the sides of the groove or hole when the wedge 
or ripper is placed between them, and struck down with a 
sledge-hammer, generally of 30 pounds weight. One ripper 
is considered more than equivalent in power to three wedges: 
these last are chiefly used for cleaving small blocks of 2 or 3 
feet. The holes are bored about 1 foot apart, so that a large 
rock requires a great number of rippers, which are struck alter¬ 
nately, and slicm down without ai^ great friction between the 
feathers, and cause a pressure sufficient to cleave down 20 or 
25 feet in depth. For deep cuts of 24 feet or even less, it is most 
usual to drive down the rippers in the evening until the iron 
begins to feel warm, and leave them fee the night; in the en¬ 
suing morning a fine hair-line fracture will be found, which is 
easily increased; whereas should it hav4 been attempted to 
drive die rippers at oQce^ the iron woida be destroyed before 
the rock would be split. ^ 

On the other side of the Channel, wedges only were observed 
to be in use: perhaps Uiis may account for the small size of 
the granite blocks used in the construction of the docks at 
Bivst. Powder has been sometimes used near Penryn, par- 
ticulwly in cappinm and 1 or 1 ^ pound of it has been known 
in a 9-j^t hole to^ve effected a true fracture 18 feet long 
by 9 feet mde. 

It would be advantageous to the cleavers^ or under-con¬ 
tractors for the supply of granite^ if engineers, architects and 
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building contractors would pay some attention to the cleaving 
of granite. 

Various points could be arranged in the courses of stone 
for building, |)articularly in heavy work, which would prevent 
the present waste of stone and labour. Under the present sy¬ 
stem, of ordering blocks, it often happens a fine rock is split 
up into small blocks; then comes an order for a large block 
to be delivered instantly for the same building, when small 
rocks are obliged to be removed and wasted to obtain another 
fine rock. A little consideration and arrangement would en¬ 
able the cleaver to split up his large and small rocks to greater 
advantage. The waste of^anite, from the quantity in sight, 
may be immaterial, but the waste of labour has often occa¬ 
sioned a heavy loss to the cleaver. To convert rocks to the 
greatest advantage, a considerable number of blocks, with as 
much variation in their sizes as is suitable to building, should be 
ordered of each cleaver; and if possible, an allowance should 
be granted of 3 or 4 inches in the position of the upright joints,' 
so that an error of cleaving a block 1 inch too short might be 
rectified by procuring’the next 1 inch larger. 

The heatii^ off •waste, that is, reducing the block with a 
pick of 20 pounds weight to the exact size required, is the 
most expensive part of the work; and the cleaver often at¬ 
tempts to cleave too nice, and the block is wasted. Should 
a good arrangement ever take place in ordering granite, a 
skill would soon be exerted in the conversion m masses of 
granite similar to that of a shipbuilder in the conversion of 
timber. 

Blocks under 2 tons are carried on the axletree of a pair 
of wheels, which are loaded in a manner exactly similar to 
that proposed by Sir H. Stewart for the removal of large 
trees. Blocks of a larger size require four wheels, and a greater 
price, to meet the int^ased difficulty of loading and cairi^. 
This price is regulated by the cubic foot of finished stone, and 
the contractor is olmged to deliver at Penryn a block 1 inch 
larger each way as^n allowance for fine cutting; this extra 
inch is not paid for, and the shipowner complains that granite 
is the heaviest cargo, since the ton or 14 cubic feet of granite 
seldom Weighs less than 22 cwt. 

These statements have been mad^ with a hope of attract¬ 
ing attention and inquiry to tracts which seem to have some 
interest both in a gemogical and oeconomical point pf view. 

Attached is it’map and description by H. W. Fox, Esq. of 
the hard and compact granite. 

Ei^s, Dec. 1832. , ' Jo«N S. £Nt$. 
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Lin^ A Geaic^ieal Sketch of a Portion of the Granite District 
near Penryn^ rtferred to in the •preceding Paper, By 
R. W. Fox, Esq.* 

[With a Map: Plate IV.] 


Explanation of the Map. 


'T^HE unshaded part is intended to show the direction of 
^ the range of hard or compact granite near Penryn, which 
is nearly N.£. and S.W. Its length about 5 or 6 miles, and 
its breadth 1 to If mile. 

The dotted part represents a coarser granite, less compact, 
and often friable near the surface. 

The granitic district extends many miles towards the north¬ 
west, and incluies, as there is reason to believe, other ranges 
of compact granite nearly parallel to the above. 

The shaded part represents clay-slate, or killas,” resting 
on the granite. ^ 

Some of the ciuarries in which the cleavage has been ex¬ 
amined, are marlced thus, + ; and it appears that the average 
direction of the vertical cleavage is nearly N.N.W. and 
S.S.E. There seems to be a remarkable approximation to 
uniformity in this respect, although not so d^ded as in the 
horizontal, or almost horizontal cleavage. 

The Main Rock, and some other very large rocks, which are 
above the surface, seem to correspond with the lines of cleavage; 
thus affording strong evidence of their being in their original 
position. 

In reference to the statement in tlie preceding paper relative 
to tlie cleavage of granite near Penryn, it may be proper for 
me to say, that the horizontal cleavage, or capping’’ as it is 
termed, is by no means confined to the granite in question; but 
on the contrary, it seems to be a characteristic ot that rock in 
difierent parts of Ckimwall; as 1 find it has been observed at 
Kit-hill, and other places near Callington^ at Rough-tor near 
Camellbrd, and at Cammarth near Redruth. In these 41* 
stricts likewise, the granite possesses natural joints in a hori¬ 
zontal direction, or nearly so, although they are often almost 
imperceptible^ except where they have been enlarged by the 
action of the weather. Besides these joints, there ore other 
similar ones at right angles to them; but 1 am not prepared 
tb state whedier, as in the Penryn granite, they have any 
tendemioy to uniformity in their bearing. In all me coses al¬ 
luded-^* there aj^sears however to be a correspondence be> 
tw^n the “qqpping,*’ and the nearly horizontm joints; on 
which oocQ^jt setems reasonable to infer, that the similar 
joints which tfoc^d in the granite at and near the Land’s End, 


\ * Communicated by the Author. 
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and at the Scilly Islands, indicate a cleavage, or tendency to 
split in the same direction. 

I apprehend that granitic ranges occur in various parte of 
Europe possessing identical characters, as far at least as the 
joints are concerned, respecting which it seems desirable to 
obtain specific information bearing on the points in question; 
for 1 think it must be evident, that wherever a conformity ja 
the cleavage, or indeed in the joints of difierent ranges of 
granite .can be established, especially tvhere such ranges are 
found in contact, there is good reason to consider them con¬ 
temporaneous, however differently they appear to be circum¬ 
stanced in other respects. Fox. 
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LIV. Particulars oftheMeasuremenif by various Met1u>dSf ^the 
Instrumental En-or of the Horizon^Sector described in Phil. 
Mag. vol. lix. By Mr, John Nixon. 

[Concluded from the Lond. & Edin. Phil. Mag. and Joum. vol. i. p. 108: 

with Figures; Plate Iv.] 


By the Second Method. 


Theory,'-^ A RAY of light falling, at any angle of depression, 
on the surl^e of a fluid at rest, is reflected from 
it at the same angle of elevation. Hence parallel rays are 
reflected from a level surface at their previous equal inclina¬ 
tion to the horizon. The elevation of any direct ray (A. fig. 1.) 
at any point (R) of a horizontal surface (HH') will be the same 
as that of the reflected ray (C). Another ray B, parallel to 
A, intersecting C at any point ^ of it P, will be seen from that 
point at an eleVation equal to that of A at R, and equal to the 
depression (at P) of che reflected ray C in the direction of R. 
PL being parallel to the angle ARH will be equal to 
BPL, and also to LPll, and the sum of the two latter angles 
e^ual to BPR. I'he rays A, B, although sensibly paraflel, 
•might have diverged from one point situated at a considerable 
distance. Rays from a (fixed) star would be of this description. 

At P, a star observ^ in the direction of B, would also be 
seen by reflection from a level surface below, as in the 
direction of R. As the elevation of the star should equal the 
depression of its- reflected images an instrument havii^ a om- 
stant error would not give the two angles equal. However, 
as the one would be exactly as much in excess as the other 
was in defect»‘half their sum would be the correct quantity, 
and half thdir dtflbrence the conetaitfr-j^rror, additive to, or 


* The hmrizont^ distance of P to R should 
direction of gravity at the two points wilj iiot'tie‘'iennr^ 
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subtractive from elevations, according as the angle of depres¬ 
sion exceeded or fell short of that of elevation. 

As the rays of light from the point of intersection of the 
cross wires of a telescope issue from beyond its object-glass, 
placed at the sidereal focus, parallel to each other, it is obvious 
that we determine at once the error of a telescopic-level on 
measuring by it the elevation of the line of collimation of a 
similar telescope, and the depression of its reflected .image. .. 

Description of the Apparatus, and Method <f Obseroatitm -. 

^ A cistern', formed of a block of wood 9 inches lon^, 5 inched 
high, and nearly ecjuaUy broad, excavated with a narrow mar¬ 
gin to the depth qi a quarter of an inch below'jJ 9 *flpper i(tr-' 
race, was glued lengthwise upon the horizontal plank '(already - 
described) at about the middle of its length.' North of t1^ 
cistern was placed the wooden stand, supporting within itsrV^'' 
the collimator telescope, ^faich had been lately fitted tip* by 
Mr. Dollond, with a stop (in lieu of the slip of pearl), cqik&i^^ 
ing of a plate of brass, having in the centre a minute circular ' 
aperture, through which exclusively the light derived froih^the 
pasteboard, or transit lamp* fixed beyond the e 3 re^glass, passed 
into the body of the telescope. ' South of the cistern, noW 
filled nearly to overflowing, stood the* sector, placed WilJi its - 
telescope in a line with the collimator, the middle of their ol>- 
j^t-glasses being about the height of, and almost close to 
cisternf. On looking through the telescope of the sector, ito 
reflection of the circular aperture (or luminous disc) could be 
discerned, as the collimator was gradually inclined feom its 
original horizontal position, until the depressidh exceeded 12''; 
an angle quite beyond the limits of the levels... By making 
the line of sight inclined by at least this quantity to the axis 
of the cylinder, that axis, and with it the adjusted line of col¬ 
limation (which lies in the same or parallel direction), would, 
however, be truly horizontal whenever the deviated line of 
sight, as the cylinder revolved within its Ys, should be found 
to bisect alternately the minute disc and its reflected imaged. 

In this case the difierence between the observed position of 
the bubble of either of the great levels and its reversing point 
would give the constant error. 

* The tube being deprived of its lens, the aperture was closed by a disc 
of gauze paper dipped in mastic varnish. 

f Fo^ad by experiment to be better than when the cistern stood either 
lower or fisher. 

t^OenunutratiaTi, —In ite. 1. let PB be the devuOed line of sight bi¬ 
secting a star, 8iui( PR its direction, and that of tlie reflected star subse> 
qu^t to half a rei^ution of the cylinder. As tbib latter revolves without 
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Uttfortunately the wire could not be displaced m<M« than 
15^ at which angle (of depression^ the reflected disc appeared 
so indistinct, and even elliptical, that-^instead of ob¬ 

serving. the lower or upper limb (or both),—the vertical dia¬ 
meter, which appeared under an angle of not less than two 
mmut^ was bisected, vaguely no doubt, but as exactly os 
could be estimated. ■ No reference level was made use o^ al¬ 
though dearly proved in a succeeding attempt to be absolutely 
indispensable. $o many sources of inaccuracy led, as might 
be antieipd^d, to most unsatisfactory results; the error coming 
oujtff^l^weaapie by both levels, as should have been |he case, 
the on^ and 38" by the other. An extrft horizon- 
tlaby|^^^^|m4|just witlyn the^imits of the stop, would insure 
CCM&|fte^e!Scdss to this nbv^^method*. 

,^s|^^^d^renient by the j^aduated arcs pf the sector of the 
of the disc,' and of the depression of its reflection at 
aih sufficiently gre^t to render the image well defined, 
althpuj^ uttperU|hi in;,an instrument not subdivided beyond 
5"f.^e$jjo[ nepefsi^ 4 l|dppted. The inclination of the colli- 
inl^^ ^Qg.incme^sc4.io about by means of a wedge fixed 
to.th&l^thaiulpf ihl under^surface of tb^ stand, the latter 
was-glu^ to p]^nk,'’ .<Fortih*s level, attached as well to 
thexollimator as to the adjoining side of ^^e Ys which sup¬ 
ported it,ae|:ved to indii^te ai^d rectify, during the subsequent 
operations^ the minutest deviation in the inclination of the 
plank. . Afi:er the lapse of a day or two, the sector being sto^ 
tioned-south of > the eistern, with its vertical wire bisecting the 
disc, the elevation of the upper and lower limbsf of the disc^ 


disturbing the direction of iti axis, it follows that the line of sight was c]e> 
rated above the a^s at the ^me angle at which it is now depressed below 
it; its vertical range being BPR. Hence the axis must lie in the direction 
of the level line PL, which bisects the angle BPR. 

Adfnitting the cylinder to be flesAhlCi the line of sight would be elevated 
above its axis; but on depressing the cylinder by an angle equal to the 
deflection, the deviated wire would again bisect alternately the direct and 
reflccted'disc, and the line of collimation, adjusted at untalt would point 
level, 

* llie Kadiest plan of observation by this method may be briefly stated. 
—The sector being about level, alter the inclination of the coliimBtor until 
either limb of the tlisc appears covered by the additional wire of the sector. 
Then invert the cylinder of the sector; and if the wire now points abuxe the 
tame limb of the.reflected disc, diminish the inclination of the collimator 
by half the diflerrate^or increase it equally if the image appears above the 
wire, . > ’ ^ „ 

When the uppe^f^e of the three horizontal wires of a telesct^ bisects 
a low star, and the'lillrer one (is moved to iHsect at the same instant) its 
reflected imt^, the>jeiii^<& wire, when placed ega^fiiilerrf from (he other 
two, will obviously pemt/Inel. ^ 

h In fact, the horizontal.wire was pointed a second or two below the 
upper limb, and the same quantity above the lower one. 
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and the depression of tlie same as seen by reflecUon, were 
measured'ill succession, first on one arc, and, immediately 
after inverting.the cylinder, also on the other. The reversing 
points of the levels were well ascertained; the stand of the 
sector being previously glued to the plank, which was kept at 
one instant inclination bj* referring to,Fortin’s level. The 
measurements, of whicli the details follow, give on an average 
26'' for the error. 

jt 

January 24th, 18S3. Temp. 48*^ Fahr. 

Mains. 

Deprannon at ditto nfleeted M 1^ } = ” 


Difference.'. 0 fiOf 

< __ 

Half difiercnce, or constant error ‘..0 25} 


Ei«,.io.ofiow«iimb.fdiK{^;;^;j^^jf «^ 
Dep«»io. of ditto reBectri pj; dT la* } = 


Difference. 0 £4 

\ -- - 

Half difference, or constant error. 0 27 

Ditto upper limb. 0 25£ 


Mean ... 0 26|* 

By the Seventh Method, 

« 

Theory, —Let ES (fig. 2.) represent the elevated line of. 
Gollimation of a telescope; L the axis of a perfectly cylindrical 
level-tube, moveable about a horizontal pivot fixed to any’part 
of the telescope. The axis L, as the bubble is suppos^ to be 

* Remarkt. —I**. When the horizontal wire of the sector appeared bn a 
level wifli the up[)er limb of the reflected disc, the height of the flui^ ia 
the cisterawaa increased nearly 0-2 inch, without diminishing in the slight*' 
est degree the depression of the image. 2^. A better image wes^obtauaed 
from water resting on quicksilver (the light being derived from paste¬ 
board) than from either of those fluids, or from treacle^ albde. In every 
cate the image appeared a little more distinct when a sheet of white paper 
extended horizontally about a tenth of an inch above mirface of the 
fluidi' However modified the light or apparatus, thftjo^tion of a hori¬ 
zontal bire could not berendered viuble. 6**. The inaige of the vertical pearl 
slip was not seen, perhaps from its length, except ^ a great depression of 
the colliniajK^ ^ but were the aperture of the stop eDhsiaerably contracted, 
line 4rawtt'horfl«B the diaphanous slip nu^ be observed with greater 
pertain^ than mther limb of the minute disc. 
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about the middle of the tube, must be horizontal. On invert¬ 
ing the telesdope, without varying its jdlrecticfn, the level-tube, 
also inverted, will have its axis, now raised above the line of 
cnllimation, inclined to the latter at the same angle as when 
lying below it i' MAS being equal to SAL. When the level 
is depressed until its bubble fixes about the middle of the 
(opposite) side of the tube, its axis must have described the 
arc ML (of the angle MAL), half of which is the elevation of 
the line of colli mation £S. 

As a ppr|ectly cylindrical level may be considered imprac¬ 
ticable, it will be necessary to substitute two levels of the usual 
construction, one (a) (fig. 3.) secured,i.as in the figure, to the 
upper, and the other (b) to the lower surface of an inflexible 
bar (c). This double level bdng fixed to the moveable index 
(bar) of a graduated arch ajttia^hed to a telescope, which now 
points at an elevated star, alter the inclination of the index 
until the bubble of the level (a) comes to rest anywhere within 
the limits of its scale.—Having inverted the telescope, and 
bisected the star, depress the index until the bubble of the* 
other level (b), now uppermost^ settles wholly in view. Were 
the levels, with their bubbles at those points of their respective« 
scales at which they became stationary, strictly parallel to each 
other, then would half the arc,' passed over in depressing the 
indelt^ be equal to the elevation of the star. Ignorant of the 
inclination of one level to the other, we have, however, but to 
repeat the observations with the double level reversed in di¬ 
rection, and the average of the two measurements will give 
the correct altitude of the star, and half their difierence the 
inclination of the levels to each other. The demonstration 
will be greatly facilitated if we suppose the interior of eucli 
level a cylinder to which the exterior is parallel; in which case 
that surface of the wedge-shaped bar to which the level is 
soldered will become horizontal whenever the bubble remains 
m view. 

Fig. 5. The inner surface A£ of the bar C, as indicated by 
the level attached to it, is to be considered horizontal. On 
inverting the telescope, its present inclination to the elevati^ 
line of coUimadon £S will not be varied. The bar, moveable 
about being tiow depressed until the bubble of the other 
level, itbw ttpjpbtmost, comes to rest at its mark, it is evident 
that the-exterior surface BE, to which that level is attached, 
must have passed over the arc B'A, which exceeds A^A 
(= double elevation of £S) by the mc^ation of ^e surfaces 
of the bar to each other, or to the arc A‘'B' (== AB). The 
bar is represented, in Fig. 4. reversed in direction, its outer 
surface AS being horizontal. On inverting the telescc^ the 

2 U 2 
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inner surface BS of the bar must be elevated by tlie arc BA 
before the bubble of the level attached to it can attain its mark. 
This arc being in drfect of double the elevation of £S (or arc 
A'A) 1^ the arc BA, equal to the angle formed by the sur¬ 
faces oAhe bar, whilst the previous measurement exieeded it by 
the same quantity, half their sum will be the correct elevation. 

The elevation of a distant object, measured on this plan by 
a dO-inch telescope carrying a divided arch (of 18 inches ra¬ 
dius), of which the moveable index was furnished with a double 
level, exceeded by 30"*5 the angle obtained by the correspond¬ 
ing observation with the sector. 

When a doable level is affixed to the face of a divided cir¬ 
cle, move the latter until the bubble of the level uppermost 
settles with its ^tremities equidistant from the zero of its 
scale; then turn the circle exactly half round, and alter the 
adjustments of the other level (at present uppermost) until the 
ends of its bubble lie ^o equidistant from the zero of its 
scale. The two levels must now be parallel to each other, 
and the reversing of the connecting bar not requisite. The 
- parallelism might be similarly effected with the bar fixed to 
the telescope of the circle. 

Bp the Eighth Method. 

Having secured the bar lengthw'ise to the tube (cylinder) 
of which the axis is considered to be horizontal, note the po¬ 
sition of the bubble of the uppermost level of the bar, before, 

. and that of the bubble of the other level, after inverting the 
tube within its Ys. Then take off the double level, and re¬ 
place it, reversed in direction, with the bubble of the level 
which may be uppermost at the previous points of its scale. 
In the event of the tube being perfectly cylindrical (and in¬ 
flexible), it will be found on inverting it that the other level 
(of the bar) will come up with its bubble in its original po¬ 
sition. Were the tube conical, the bubble would be situated 
nearer the wider end of it by quadruple the constant error or 
inclination of the axis of the tube. 

Some years ago two reserve levels of the sector were glued 
to a bar of wood, with the design of ascertaining the error in 
question; but the levels were repeatedly so nfttw changed in 
inclination hy the setting of the glue, as to render the apparatus 
unserviceable. 

Is Bp the Sixth Method. 

When the ring (or collar) of a lelesco[^ic-leveI nearest the 
object-glass exceeds the odier in diameter, elevations are 
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0 

measured in defect by a constant angle. On repeating tb^ 
observations with the object'‘glass placed nearest the lesser 
ring, the measurements, it is evident^ will be in excess by the 
same quantity. 

Having substituted Dollond*s eye-tube in the place of the 
object-glass of the sector, the latter was removed to the other 
end of the cylinder. A comparison of two observations, made 
with the sector in its original and altered state, indicated an 
average defect in the former of 23", or constant errmr of 



Ej/ the Third Method* 

Theory .—The surface of the fluid in which>n «ube or other 
body floats, is always in cqotact with it, whatever its direction, 
at the same points of Its sides. A section.of the cube through 
these points would be a horizontal plane. A line, drawn on 
any surface of the floating cube, will be constantly parallel or 
inclined at one angle to the horizon during a revolution in 
azimuth of the cube. Consequently, if we nx a telescope«to 
the floating body, its line of colliraation must be either level, 
or inclinedat a constant angle, whatever tiie (lateral) directjpn 
of the telescope. Let the line of colliniation lie in the line 
drawn from the object at which it is directed to another si¬ 
tuated diametrically opposite, and should it be found, on re¬ 
versing the floating body, to point with equal exactness at the 
opposite one, it must be horizontal. 

Captain Kater’s floating collimator, constructed on the above 
principle, when used to prove a telescopic-level, should be 
placed between it and an auxiliary telescope, of which tile line 
of collimation is directed at the horizontal wire of the level. 
Having pointed the collimator at this telescope, turn it half 
round in azimuth, and it will be found directed either exactly 
at the horizontal wire of the (adjusted) level, or at a small 
angle above or below it. In the former case the instrument 
must be perfect; in the next it measures elevations in defect 
by half that angle; and in tl^ latter, in excess by the same 
quantity. 

' On the Effect of Flexure in the Cylinder, 

W^:the object-glass fixed within one ring, and the cross 
wires within, the other, a slight deflection of the tul^ could 
not sensibly affect the paral^ism of the line of sight to an 
axis }iassing through the centres of both lings. When the 
stop is fixed, as in the sector, between the rings, the ef^t of 
flexure must be to depress the horizontal wire, below the level 
it would otherwise maintain. The line of sigh^ although still 
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c. 

capable of beinf; adjusted to bisect the same object with the 
tube direct and inverted, must be inclined,-at an angle of ele¬ 
vation, to the horizontal axis passing through the centre of the 
rings. As this deflection evidently increases, or diminishes 
the error arising from an inequality in the rings, accordingly 
as the object-glass is fixed nearest to the wider or to the nar¬ 
rower ring, its precise amount should be ascertained. 

The error, as measured by the fourth method, being 19"*7, 
or 5"*7, with the object-glass in the place of the eye-tube, the 
difference of 14'^ will be the sum of the two flexures. As the 
stop is fixed 6*3 inches from the narrower ring, and 10*8 inches 
from the wider one, 5"*2 will be the deflection of the line of 
sight in the former, and 8 "* 8 its value in the latter case, 
lienee the measurements by the first method, whiqh requires 
the tube inflexible,^mll be in defect by 5"*2; whilst tboro by 
the eleventh method, which are not only exclusive of flexure, 
but also suppose the stop placed equidistant from the 
must be augmented by hall the sum of the two flexures, 
peculiar situation of the stop of the eye-tube, made use of in 
the observations by the sixth method, renders (he quantity of 
d^ection uncertain. 

The following list contains the instrumental error, as given 
by each of the diflerent methods, corrected for flexure. The 
mean of the whole, 21 ", cannot possibly deviate from the truth 
by more than a second or two. 


Method. 


No. of Obs. 


I. Error 16"*S + 5"*2 Flexure ='2l"*7 . 2 


II. 26 *2 1 

IV. . 19 *8 4 

V a........ a....... 21 *8 ...... 8 

vi! !!.... ll"*sV5"*2(?)!. 16*7 . 2 

Vll. SO -5 2 

X. 21 *3 18 

XI. 13"*7 + 7"*0 . 20*7 . 35 


Arithmetical mean 22 ^;—^raUonal mean 214 . 

Were the terrestrial refraction unquestionably a constant 
ratio of the arc of distance, the error of the sector might be 
ascertained by comparing^the observed refraction on short 
arc^ with its apparent valued for others of greater extent 
This method applied to 50 arcs, amounting m the whole to 
upward^ of 8 S and ranging from S'*0" to 2ff 34", determined 

the ttife i^efracUon to be and the error id question l‘/"*2. 

Leeds, Feb. 8 , 1833. JouN NlXON.' 
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L V. An Account of Test Objects far Mtero&;opes. By AiroitEtr 

Pritchard, Esg.*. 

[With a Plate.] 

'p'VERY ibiiportant advance in our knowledge of those 
bodies in the material universe, from which our earth ap¬ 
pears as an atom, has been coeval with, and g^eatW dependent 
upon, some augmentation of the powers and ef^tiveness of 
telescopes. Before the discovery of the double stars and ne¬ 
bulae, the goodness of these instrUftients was de^rmined by 
theiir capability of showing the planets and tfa^ir satellites. 
Bift, since our acquointwce with the fbrmer bbdi^, teles<iopes 
have td nndergo more severe tests, and j^reati^r accurate In 
their iicmstruction is requh%d. What bas been advanced in 
regard to the telescope will be found applicable to the mi¬ 
croscope ; and to the oiscovery of certain objects which ma^ 
be considered as tests of the penetrating and defining powers 
of this instrument, we may justly attribute the grand and mag¬ 
nificent improvements which the microscope has recently re¬ 
ceived. 

In the perusal of the works of I:ieeuwenhoek, Dr. Goring 
met with a passage describing the dust, or imbricated scales;, 
which cover the wings of the silkworm {Phalena Mori), from' 
which he was led to suspect there were some peculiar pro¬ 
perties in the lines on the feathers and scales of insects, ren¬ 
dering them more difficult to be discerned than other micro¬ 
scopic Greets; and the result of his investigation was the dis¬ 
covery of their properties as tests —a description of object be¬ 
fore unknown in the annals of microscopic science, 

Now, as it is undoubtedly of the highest importance to the 
naturalist that he should know the exact capabilities of his 
instrument, in order that he may not be led astray in his in¬ 
vestigations, by placing undue confidence in it; and as these 
tests offer the best means of accomplishing this end, 1 conceive 
them to be of the greatest value and interest. As no complete 
account of them is extant, I shall endeavour to supply this de¬ 
ficiency in the present chapter, and illustrate the subject by 
accural drawings of them, greatly"magnified. * ^ ' 

HeVidg ascertained that difieteAt test-objects require dif¬ 
ferent degrees qf perfection in the instrument used to develdpe 
their structure,^ it became an mteresting pursuit to disebver 
those whidh are best adapted fi>rih|s purpose, and the pecu¬ 
liarities in the illumination, &c.^i!ider whic^ they, are exhi- 

* Abiiifgad from the ** MitToscopic Oabinet.** London: Wldusker, Ihearher 
and Co. 18^ An account of this work was given in the Lond. and Edinb. 
Phil. Mag. and Journ. vol. i. p. 163. 
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bited with the f^reatest perspicuity. l«i this investigation, it 
was found that there were two distinct properties in a micro¬ 
scope, and that Uie instrument might possess a very consider¬ 
able approximation to perfection in the one, and tall short in 
the other, or vice versa, or might be perfect in both. • The 
lines on the dust or feathers from the winj^ of the lepidoptera, 
and those on the scales from the body and limbs of the thysa- 
nnriBous insects, offered the means of determining their good¬ 
ness in one particular, viz. their penetration, and the structure 
of the hair of animals, certain mosses, &c. served to ascertain 


their defining power. 

The analogy between telescopes and microscopes is so great, 
that 1 cannot be said to digress from my subject ■ by stating 
that the aforesaid ol^rvations apply also to the former 4>f these 
instruments, which seldom combines the two qualities of pene¬ 
tration and definition to any great extent. Thus, a telescope 
with a large aperture w'ill ^equently resolve clusters of stars, 
and exhibit nebulae, while it will fail in defining the disc,of a 
planet, or the moon, with precision; and, on the other hand, 
one of moderate aperture accurately figured will define the 
latter, but be wholly inert on the nebuls and clusters. So a 
microscope with large aperture and high power will show the 
, V active molecules” and lined objects, while it will not define 
a leaf of moss, or a mouse hair; and another with a smaller 


aperture will define the latter, but prove ineffective on the 
former. This is very manifest in single lenses which require 
different apertures for dififerent objects*. 

The penetration of a microscope has been shown to be de- 

1 >endent on its angle of aperture, and that whenever this was 
ess than a certain quantity, the lined structure of tlie scales 


cannot be rendered visible, however perfect the instrument 
may be ; and the defining pcnoer is inversely as the quantity of 
spherical and chromatic aberration. 

A proof, or test-object, may be defined to be one which re¬ 
quires a certain degree of excellence or p>erfection in a micro¬ 
scope or engiscope for the development either of the whole, or 
some particular part of its structure. 

Test-objects are separable into two great divisions^ but a$ 
1 intend only to treat on one* of them, it is proper here to point 
out their distinction. In the first division 1 place those which 
operate out of focus, and tell us what the defects of an instru¬ 
ment ar(^ The second, those which, if exhibited by a micro- 




* I have a very beautiful sapphire lens (plano-convex of one fifteenth 
focus) that shows the lines on the long brassica very distinct and sharp, 
when ita aperture is large, but will not define a moss satisfactorily with 
this aperture; but aa stops behind the olject have the effect of reducing 
it, with them it shows the latter. 
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scopes 999ur6 us diBt it pmsesses certain good qualities, 'lli^ 
first division) as artiBcim, stars, enamel dial^plafe, wire gausses 
SLCt% which inform us of the state of their aberration, achfv>» 
matism, centering, adjustment, curves, &c., 1 shall pass over^**^ 
as many persons are* not disposed to enter into a scientific 
scrutiny concerning the causes of their demerits, and because 
they are more applicable to engiscopes, or compound micro* 
scopes, than to single and compound ma^iBers,—and shall 
content myself by giving some simple means of determining 
effectiveness by means of the sCdSlld division. ^ ' 

(1.) Lepisma sacckarina ,—The insects of the-^Unilies Le* 
pismenae and Podurellse aiu compreheh<kddn tbirnirder 
sanottru pf Cuvier and Xiatreille; the^ are'amall, frequenting 
damp places, and are of various colours; thfCy leap like fleas.^ 

The scales of these apterous insects must be taken from-freSh' 
specimens, for, when long dead, they adhere so firmly to the 
insect, that they cannot be detached without injury. 

Their longitudinal lines slightly radiate frofn tlie point 6f 
insertion; they are readily seen, and'^uppear flat or square, 
like the indentations on some bivalve shells: these are.the 
prettiest scales I am acquainted with. There are other lines 
in various directions, as shown in the drawing of a magnified 
scale 'at fig. 1. Plate III. When the candle is so placed ' 
to bring out the latter strongest, and the scale is turned round 
in the axis of the microscope in certain positions, .they will 
cease to appear connected. In this object it is the sharpness 
and cleanness of the spaces that chiefly evince the goodn^s df 
a micrbscope, for the longitudinal lines are easily developed. 

(2.) The Morpho Menelaus .— This butterfly is indigenous 
to America, the wings are indented, and their superior surface 
of a highly-polished blue co]pur. 

The imbricated scales from the centre of the superior side 
of the wing are of a pale blue, mixt with others almost black. 
The former are mostly broader than the latter, and are the t»t- 
objects required; they measure about one one-hundred and 
twentieth of an inch in length. Whqn vieured in a microscope, 
tliey exhibit a series of longitudinal stripes or lines, as shown 
in**the itpagnifled drawing, fig. 2. JPlate III. Between these 
lineS'^fiW msposed cross striee, which, with the lines, give it' 
the appearance of brick-work. 

The microscope or engiscope under examination slioutd 
lie able to makiS out these nn^kiogs, with the spaces between 
them, clean an^ distinct. The stria;, yrhich give the 

** - , . f . 

* Foi a particular account of these objects, see Dr. Goring’e Menu^ 

On the EAkt Method of, 191. Mic. Cab. 
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brick-virork appearance, are seldom to be seen all over the 
feather at once. The tissue that covers this scale or feather 
contains the largest portion of colouring mattery and is often 
destroyed in removing them from the wing, and along with-it 
the cross striae. In such cases, the longitudinal lines only 
can be visible. The damaged specimens are easily known by 
their paleness. 

(3.) {Alwita jpentadactjflisst and hexadactylus.)-^T\\o ten 
and twenty Plumed Moths.—The structure of the wings, or, 
more properly, plumes of diese insects, is so peculiar, that few 
persons acquainted with entomology are strangers to it. 

The twen^plumed moth is more delicate in its form than 
the other, 'l^e feaj^era or scales, employed as prtl^'ot^cts, 
must be taken irem^e body of t^ insect, and not feom the 
plumes or wings, xfaeir breadth is generally greater than 
their length, and their ferm is never symmetrical. They are 
transparent, and about one dne-hundred and eightieth of an 
inch long. The scale is often partially covered by a delicate^ 
uneven, membranous film, which obliterates the lines on those* 
parts. The longitudinal lines are not difficult to resolve, but 
their proximity is such, that they require a considerable power 
and careful illumination to separate them distinctly. They are 
elegant microscopic objects, but rather scarce, a » « 

(5.) The Clothes Moth,—{Tinea vestianella ,)—These small 
brown moths passess very delicate and unique scales, requiring 
some tact in the management of*the illumination, to resolve 
their lines distinctly. 1 should observe, that it is the small 
feathers only, from the under side of the wing, that must be 
considered as tests; the others are easy. A magnified view 
of a small on^ about one four-hundredth of an inch long, is 
given in fig. 3. of Plate III, «Tbey are readily made out 
under the single and doublet magnifiers. This is a favourite 
object with some, who exhibit it as the standard of excellence. 
I do not consider it very difficult; though it must be admitted, 
to bring out the lines sharp and clean, requires an excellent 
instrument. 

(6.) PonHaBrassica* (Leach:)—The pale slender double¬ 
headed feathers, about one eightieth of inch loi^ having 
brush-like appendages at their insertion, obtained'^^rapaome 
portions of the wiug of this large cabbage butterfly,'a&rd an 
excell^t criterion of the goodness of a Microscope, Some 
contioiiseurs prefer them td htl others^ and form an accurate 
judgemeiit'bf an insrAiment by the manner iili which it demon¬ 
strates this single object. They are easfly detached from the 


This is the Pieris Bra$wa of Latreille. 
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winif by the point of a quill, but must be gratly handled,, for, 
like many others, they are soon mutilated; indeed I have seU 
dom seen them perfect in the ordinary sliders. Those speci¬ 
mens which are easily resolved are readily distinguished, being 
short, broad, and more opake. There are also fpund, on the 
same wing, two or three other sorts, but they are unworthy of 
notice as proof objects. 

In Plate III. at £g. 4*. is represented a sample of the re¬ 
gular proof feather. It is very transparent, and has a yellowish 
tint; the surface is seldom smo^jt^ as indicated at the part a. 
In the engiscope these inequalibira are notao ob^vable, and 
therefore, when the lines appear strong the sui:&ce is more 
uniform than in the microscope. Ipu ^ject, requires the 
light more oblique than any^ other of the Upra kind. On this 
account I have seldom been able to see the lines satisfactorily 
with Or. Wollaston's illumination, unless the magnifier was 
much out of the axis of the perforation. If we throw the light 
of a candle (placed a few inches behind the stage) obliquely * 
on them, they can be seen very sharp. 1 have seen them in 
this way with a simple jewel lens, of only one fifteenth of an 
inch focus. 

(7.) Poditra jphtmbea, — {Lead-coU/ured Spring-taiL )— 

The body and limbs of these insects are covered with scales, 
which, from their,extreme delicacy, require great care in re¬ 
moving. They are also very soft, and easily wounded.' The 
fluid umich exudes from the injury so completely adheres, to 
the scales as to obliterate all their markings. Hence they 
must be cautiously handled. Those who are desirous of pre¬ 
serving these insects, should keep camphor along with them; 
thrpugn omitting this, I once had a large collection of them 
consumed by a species of mite (Aearus), which had insinuated 
itself into the boK. 

I have never been able to see the lines on them with a pow;er 
much below 250 (that is, one twenty-fifth of an inch focus), 
and therefore microscopes of a lower power cannot be expected 
to show them, except of very superior quality; for it must con¬ 
stantly be kept in mind, that that instrument is the best which 
exbji^^ nn object .w,ith the least amplijlcation, all other things 
beit^j^al 

It 18 affirmed, by a very acute experimenter, of these scales, 
that **all are difficult, and soipe seem to defy all power of de¬ 
finition.” Th^^tgf ^W,<^otation is perfectly accu^ 

rate; but I diffir ^ the fonj^p^^j^H^i^e n^ny £pe^ens, 

* The reader shodht examine this and the other figures wiUi a hand, 
magnifier. 

3X2 
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especially the French ones, are very easy, and unworthy the 
title of protfs ; and, as they might be substituted for those I 
am describing, and thus a'common instrument might pass for 
one of superior excellence, I feel justilied in giving this cau¬ 
tion *. 

The size of these scales varies from one nine hundredth to 
one hundred and sixtieth of an inch in leng^, and, as they 
decrease in size, become more transparent. They are of dif¬ 
ferent forms, but possess a general character, easily recognised, 
by the want of any shatp> angles. Under a microscope not 
having sufficient penetration, the tissue appears devoid of 
structure or markings; but, when placed in a superior one, 
and the illumination properly made, they show a series of 
lines or cords on their surface, and present a much greater 
variety in their arrangement than the scales of any other 
species of insect. Some have the lines straight, as shown in 
the magnified scales, Plate^Ill. fig. 5. and 6, and have two 
sets of oblique lines on them, similar to fig. 8f; others are 
waved and curved, as shown in fig. 7, 9, and 10, while on 
some of the small ones, as fig. 11, nothing satisfactory has 
yet been developed. In these figures 1 have endeavoured to 
give the appearances which the objects present under the mi. 
croscope; and it will l)e observed, on a careful inspection of 
them, that the lines on fig. 9, 10, and 13, (which are only 
portions of scales,) are very difierent from those on fig. 5. 
and 6, the former ones not being so sharp and defined as the 
latter. 

As a general rule, it will be found that the smaller the 
scales the more difficult the test; those in fig. 6, however, 
cannot be included as tests, as they are very easily resolved. 
1 must not omit to notice, also, that the cords on these scales 
are loosely attached to the tissue, and are often rubbed off in 
mounting. Of course it will be fruitless to examine such spe¬ 
cimens. Those on which the greatest reliance may be placed 
are similar to fig. 5, though the same scale will assume all the 
appearances of fig. 8, 9, 10, and 13. 

Before leaving the subject of the lined objects, I should no¬ 
tice, that all objects of similar structure are idore or less tests, 
as the lines on the scales of some beetles, one of which, from 

A 

0 

* It' diould be remeiribered that the exhibition of the lines on these 
scaleSiHs only proof of the penetration of a microscope;^in(l unless the ouU 
Rne of the settle is sharp, the instrument is deftetive in definition. 

t As in the sedes of thfr-POnliui Bratsica, only Otie system of oblique lines 
can be seen at once; the other system is similaOr to those in fig. 8, but 
running in a direction at rigiit angles to them. 
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the diamond beetle {Cnradio imperialis) is shown at fig. 12. 
Plate III.* U'he lines and markings on certain vegetable tis¬ 
sues, and many others too numerous to name, may also be 
employed ns proof objects. The reason for making a selection 
of those above describeil, has been in order to render the task 
of judging of the merits of an instrument by difierent indivi¬ 
duals more simple and satisfactory, so that by the assistsftice 
of the drawings, and a sample of the objects, they may ascer¬ 
tain the quality of an instrument without the trouble of coi^ 
paring it with others, which are oilen difficult, and sometimes 
impossible, to procure. 

Definition, 

The defining power of microscopes and engiscopes depends 
on their capabUity of collecting together all the rays from any 
one point of the object, or, in other words, their freedom frdm 
aberration, and is independent of their penetration; for, ifwq 
take an engiscope and view a lined object with the aperture of 
the objective, as it is usually sold in the shops, its defining 
power may be very fair; but if we enlarge the aperture so as 
to enable us to develope the lines which it will then accom¬ 
plish, the defining power of the instrument will be injured to 
such an extent as to render the outline quite confused. The 
great desideratum, then, in microscopes and engiscoffes, is to 
obtain these two qualities combined, which, however, is only 
rarely attained. 

Cylindrical or spherical bodies appear the best suited for 
ascertaining the goodness of an instrument, as regards defini¬ 
tion ; and tne following examples, which are prefaced by re¬ 
marks on the method of illuminating them, I deem sufficieut 
for this end. 

In the preceding class of objects, oblique diverging raps ap- 

* The scales from the body of the diamond beetle, eitlier as transparent 
or opake objects, are by far the most brilliant, in point of colour, of any 
of the lined class. In viewing them as qpake objects, with single lenses, 
in order to exhibit the lines, the scale must be brought a little within the 
focus, and the illuminatioa carefully arran^. As you cannot exhibit tiiera 
with sinj^e lenses of a one twentieth or one thirtieth of an inch focus with¬ 
out usiOg silver cups, it is difficult to procure oblique light. As transparent 
objects, they are much easier managed. The^ present a mottled sort of 
colour, composed of the brightest carmine^ mixed with purple, blue, and 
yellow, undT their lines are distinctly seen, as shown in fig. 13. As the 
lines on some of tli^e sesJes are of easy u^ution, it will not be advisable 
to trust every specimjto as a test. Ihe siniifi' ones from the legs of the 
Brazilian beetle aiie t^B most difficult, many Uf these require the most 

ri^d adjustment of the focus and illumination to resolve the lines, and the 
slightest tremor, though not enough to occasion any sensible dancing (iu a 
carriage at a distance^, is sufficient to render them invisible. 
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pear to be essential for the development of their structure^ the 
d^ree of obliquity vaiying, however, with difilbrent specimens 
of scales. The extremes of this variation are the Podura 
plumhea and Pieris Brassica, the delicacy of the fonner re* 
quiring almost central light, while the latter requires it very 
oblique. From this cause artificial illumination is to be pre* 
ferfed to day-light for this class of objects, as the light of a 
lamp or candle gives the rays diverging without any apparatus 
whatever. The same efiect, however, mt^ be produced in 
day«light, either with Dr. Wollaston’s or Dr. Goring’s illii* 
minator, where the rays, after meeting at the focus of their 
illuminating lens, are permitted to diver^, and, by placing 
the object out of the centre, oblique vision is obtained. In the 
investigation of tho class of objects now to be described, direct 
parallel rays are preferable* and, indeed, in most cases are es¬ 
sential ; and on this account they are scarcely ever well defined 
by candle- or lamp-light. In^hese, therefore^ clear day-light, 
directed through the axis of the instrument, should to em¬ 
ployed. 

1. The hairs of the common mouse {Mus domesticus) differ 
both in size and form; the principal varieties, with their rela¬ 
tive diameters, ai*e shown in Plate 111. fig. 14, 15, and 16. 
These are drawn, as seen by transmitted light, and as proof* 
objects should have their transparent parts clearly and dis¬ 
tinctly separated from the darker portions. This remark 
holds good for the whole tribe of hairs and mosses, and it is 
from the sharpness with which the parts are separated that a 
correct opinion of the goodness of an instrument can be ob¬ 
tained. When these hairs are seen by reflected light, that is, 
as opake objects, their appearance is altered, the dark solid 
parts reflecting more light tlian the transparent portion; hence 
they are lighter than the latter. A peculiar and interesting 
variety of a large hair viewed in this way is shown at fig. 17; 
it is es^aved from^ a drawing made by Dr. Goring. * * * 

3. l^e hair from the wing of the bat {F^pertilio murinus), 
—Although this creature is supposed to bear some afiinity to 
that of the mouse, the structure of the.hair of these two ani¬ 
mals is entirely difierent:< theee are, however, great ^varieties, 
the principal of which are .shoivn at fig. 18. and 19. ,The 
hair in the latter figure is spiral; the former like a succession 
ctf cones^ the apex one beiug inserted into,the base of the 
following.'--' 

Mafiy titter'kinds ef hair might be enumerated for the pur¬ 
pose to whidh I ha^' appHed the above j^'btt I deem tnese’ 
amply sulficient to illustrate this part of the subject. As, how¬ 
ever, the diirorrities in the structure of different kinds of hair 
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are worthy of investigation*, 1 have sketched a few the 
most interesting varieties. They are all magnified in the same 
proportion as the mouse and bat's hairs, which accompany 
them in Plate III. 

Pig. 20. is a hair from the larva of the common derw 
mestes. 

Fig. 21. is a white hair from a young cat. 

Fig. 22. is the hair of a Siberian fox; and 

Fi^. 23. the hair of a common caterpillarf. 

4. The I^ctenaArgus. —Among the scales on the underside 
of the wing of this elegant blue butterfly, are some whose con¬ 
formation IS remarkably singular; their form is represented in 
fig. 24; their general appearance is not unlike a child's bat¬ 
tledore, with its surface covered with spots. 1 have not been 
able satisfactorily to demonstrate its structure; but it appears 
lo consist of two delicate tissues, having regular rows of coni¬ 
cal spines on the upper one. As a test-object, these spots. 
should be clearly and distinctly separated. When the ught 
is thrown obliquely, they are blended together, appearing like 
a stripe of unequal breadth; similar to many of the other tests, 
it is the manner in which they are seen rather than the mere 
exhibition cd them that should be observed. This object 1 
employ for the same purpose as the leaf of an unknown spe¬ 
cies of moss belonging to the genus Hypnum, which, as it is 
difficult to procure, renders this substitute an acquisition to 
the microscopist. 

Before I conclude this chapter, it may not be amiss to no¬ 
tice another class of objects, which by the vulgar are consi¬ 
dered as positive pro^s of the efficiency of an instrument; I 
allude to the animalcules. Nor does this opinion seem con<*^ 
fined to those unacquainted with this subject; but we find it 
stated by Adams, in nis quarto work on the Microscope, p. 430, 
tliat the Monas Termo (one of the most minute of all the ani¬ 
malcules very abundant in vegetable infusions), ** eludes 
power of the compound microscope, and is but imperfectly 
seen by the singW' Now, all that is requisite for seeing this 
object, or any other of the same kind, is to cut off by stops, 
or othecwtse, all superfluous light, so as to reduce the quantity 
and intensity of tW illumination; for^ when too much light 

* The serraturea dW tiie surfhee of thehurimn hiur, 081161:18% those from 
an inFant, afford exeeilent teats, and are viiy beautiful oqecta. 

t The form of theoalnun varies in eveiy species: in tome thef resemble 
the feather of the peafeockV tail in minmtnre^ fathers are furnwhed with 
tdfrs of fine hair, and beset with spines. 

t The reader should observe that quaniUijf and intensity an distfnet from 
each other: thus, when we eOiploy a small wax taper dose tpaa dijeet,it 
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is admitted, these minute and delicate bodies are completely 
drowned. A|1 that is necessary for seeing these objects, even 
in the ordinary compound microscopes (engiscopes), providing 
they have suflicient magnifying power, is to employ a faint il¬ 
lumination. If, however, the observer is desirous of examining 
the structure and organization of them, of course he must use 
an instrument of superior quality; for in this case not only 
sufficient magnifying power and proper illumination are ne¬ 
cessary, but penetration and definition. 


LVI. Narrative of Experiments made voith the Seconds Pen- 
didumt principally in order to determine the hitherto un¬ 
assigned Amount of the Influence of certain minute Forces on 
its Rate of Motion, By Mr, James SenYMGEOUR. 

[Continued from p. 351.] 

ft 

1%^Y next inquiry was to ascertain whether a pendulum of 
the same length made any difference in its time, accord¬ 
ingly as its weight was light or heavy. The only method of as¬ 
certaining this experimentally, is to employ the principle of 
convertibility adopted by Captain Kater in his experiments on 
the pendulum. The convertible pendulum which 1 employed 
was composed of two steel rods placed an inch separate from 
each other, and firmly joinefl by cross pieces at the ends as 
well as at intervals of their length. The knife-edges or por¬ 
tions of cylinders were fixed between the rods, at the points 
of oscillation and suspension. 

In the following experiments the knife-edges were used, and 
the pendulum was adjusted, first with weights which, along 
with it, made the whole weight 8 pounds 10 ounces. When 
the heavy end of the pendulum was lowest, it vibrated exactly 
with the clock pendulum at an extent varying from 3° to 2°*5; 
when the light end was lowest, at an extent of vibration vary¬ 
ing from 2° to 1®*5. 

The pendulum was then transferred to the vessel in which 
the exhaustion was to be efiheted. When exhausted to a mean 
pressure of inch of mercury, the pendulum, With the light 
end lowest vibrated with the clock pendulum at'an extent of 

will be iitlentcly illuminated though the quantity of light'is small; but if we 
employ the flame of a large laRip,&c. at some distanceTrom the object, its 
iutuit»ity will bp small, though the quantity of l^ht be great. It will be 
fiMind gu pjjh illy prefertible to emfiloy n small quantity of intense light, ra¬ 
ther than a larger portion of weak light; and, if possible, avoid the use of 
lenses or mirrors, either for condensing or changing the direction of the 
light. 



qf m the Mate, qf the Blonds PenAihm. 

When the heavy and wa 9 lowest, it equalled the clip^k 
pendulum at an extent of 3°’S. 

The pendulum waa next reduced in weight to 4 pounds 
S ounces. When the vibrations were adjusted so as to laak;^ 
them alike, igither when the light end or the'heavy end was 
lowest, tliey vrere found to be slightly slower than tliose of the 
clock, even at the extent of vibration of 0®*5. But in a degree 
of exhaustion^.tj^e same as above, with the heavy end lowest, 
the pendulum equalled the clock ^at an extent of vibration of 
3°. When the light end was lowest, it equalled the clock at 
ail extent of vibration of 2®. The knife-edges were not at 
tered in either of the experiments. 

It appeared from these experimente, that when the heavy 
end of the pendulum was lowest, it vibrated fester by 4*5 se¬ 
conds in 24 hours, when its weight was 9 pounds 10 ounces, 
than when its weight was 4 pounds 3 ounces; and when the 
lighter end of the pendulum was lowest, there was a ^eater 
difference between the times of its vibrations in the li^t and* 
heavy states. When the adjusting weight was shifted towards 
thejieavy end, a great effect was produced on the time of the 
vibrations of the pendulum when the lighter end was lowest, 
and butjs small effect in the contrary case. When*lhe pen¬ 
dulum .was nearly adjusted in both these cases, the difference 
in the times of its vibrations when the heavy ends were lowest, 
may be safely taken as the real difference between tlife times of 
the vibrations in the light and the heavy states,of the pepdu- 
lura. This difference is no doubt considerable, and is^ii£S- 
cient to give some countenance to the supposition that a heavy 
pendujuni is more influenced by gravity than a light pendii- 

luro* . • 

lij however, the approximation in the times of vmration 
shown in the experiments, with the light pendulum vJorating 
in air and in the state of exhaustion, Be t^en into considera^ 
tion, it will appear that if the pendulum had been properly 
adjusted and made to vibrate in a perfect vacuum in both 
cases,* there would have been no difference in the times. 

In the ngxt experiment, my ol^ect yras principally to show 
the effect ,of a-current generated ut t)i,a air by tne motion of^ 
pendulum. convertible pendtdum was adjusted symmot 

trically, by fixing brass weights at the one end,* and the wooden 
patterns of thesei<aifei^ts at the other, so as to make it vibrate 
with the clock when lowest "Whwi 

the heavy end was l^Sikist the long vibn^ops were alo^r and 
the short vibration^^dlcker, as usual; bht when the 
with the wooden patterns, was. jlowQSt* there was nadinerencff 
• Third Series^ \^1. 2. No. 11. Ma^ 18SS. 2 x 
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in the times of the vibrations, whether long or short. The 
explanation of this fact is, that the ,retardation arising from 
the current as the vibrations decreased, was equivalent to the 
Mceleration resulting from the short vibrations; that is, that 
the current was stron^r in proportion to the jailer vtbra- 
tions, and likewise to the diminution of the moinentum of the 
moving mass. 

The difference in time between tlie long ^bratiops in air 
and in vacuo is less than it is between the snort vibrations in 
air and in vacuo. The ri^on of this is, that as the velocity 
increases, the current is not so effectually formed in the long 
as in the short vibrations ; besides, the air in front of the pen¬ 
dulum may be supmsed partially condensed; and that behind 
it partially rar«!fieri;—causes which both operato,in producing 
a ({uicker return of the pendulum. Indeed 1 am of opinion, 
that if die vibrations were extended to 4° or 5% they would 
be faster in air than in vaauOf at the same extent of vibration. 

In the next experiment, the knife-edges were removed and 
replaced by portions of a cylinder, of vmich the diameter was 
1*8 inch, in such a manner that the distance between them 
was the same os that between the knife-edges. The pendu¬ 
lum, which weighed 9 pounds 10 ounces, was adjus^^ so as 
to vibrate in the same time, when either the light or the heavy 
end was lowest. In this state, the clock gained upon the pen¬ 
dulum otie vibration in 15 minutes, at the mean extent of 
10*3 vibration. The wgight of the pendulum was then re¬ 
duce^ to 4 pounds 8 ounces, and adjusted as before; the clock 
now gained one vibration in 13 minutes (being a mean of se¬ 
veral experiments,) at an e;xtent of 1*^*3 vibration, either with 
the light or the heavy end lowest. These results give a dif- 
ferMc^ in the first experiment, of I minute 36 seconds in 24 
hours,''and in the second, of 1 minute 50 seconds, between tlie 
times of the vibrations on the knife-edge and the cylinder, those 
on the latter being slowest The vibrations of the pendulum 
in the light state were also slower than in the heavy state; 
this result was occasioned 1^ two circumstances; the current 
had more effect on,the pendfiiluiii, becausOtin the former state 
it presented a greater surface to the opposing medium, in pro¬ 
portion to its weight,,than in the latter state; and berause, in 
order to produce the.at^ustment, it was necessary tliat the 
weights snould be .Clearer the end of the rod, when vibrating 
on Uie eyliiiders, than'^en vibrating on.^ knife-edges^ 

By dRpei^entssrwitn cylinders of diilerent diameters, 1 
found |hat in order t6 make a simple pendulum, which vibra¬ 
ted sec6ndi|,^ji a knifo>«dge, vibrate seconds likewise on a cy- 
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K^^r, the rod must be ienj^hened by ft 'quantity e^ual to hidf 
ttils dittmeter of tlie cylincter; provided tliat tlie cvlinder, or 
a small portioH of it, be fixed in such a manner, that its stir* 
face shall^be at the exact point of the rod previously occupied 
by the ktlife-ed^e. 

In my exp^ments ivith the convertible pendulum, no part 
of the rod extended beyond the point of suspension at the 
light etid, the exception of a brass nut, which did not 
extend beyond the centre of the cylinder. Conceiving the w- 
Under to be a separate part of the pendulum, 1 eijudized the 
matter on each side qf the centre or axis, making it equally 
heaw on balancing it with additional weight on both sides, in 
the direction of its length, and then adjusted the pendulum 
anew. 1 expected that this adjustment would cause the vi¬ 
brations to be performed in the same time as when it was ad¬ 
justed with the knife-edge. 

The pendulum, however, now lost one vibration in 8 mi¬ 
nutes, a quantity of loss on its rate nearly twice the amount * 
of its former loss. From this result, I interred that if all the 
weight or matter beyond the surface on which the cylinder 
rolls were removed, it would have the effect of producing 
vibrations synchronous with those performed by a pendulum 
vibrating on a knife-edge; and that the effect of the cylindric 
surface in quickening the vibrations of the i^endulum is the 
same as that of shortening the rod of tlie pendulum by a quan¬ 
tity equal to half the diameter of the cylinder. 

The conclusions to be drawn from these experiments are, 
that when a convertible adjusted pendulum is made to roll or 
vibrate on a cylinder instead of a knife-edge, the surface on 
which it rolla is the point of suspension, and the centre of the 
cylinder that is lowest is the point of oscillation, and that they 
reciprocally take the places of each other when inverted.* 

' When the detached pendulum vibrated on a cylinder, the 
long vibrations were slower than when it vibrftted on a knifo- 
edge; I suppose the principal cause of this to be, the lengthen¬ 
ing of the pendulum in proportion as the vibration extends. 
For the portions of* the cylinder on each side of the vertical 
passing through the point of resf, b^me mo^ distant from 
the pennt of oscillation in proportion as the vibration extends, 
and consequently the times of th^ Itmger vibrations are pro* 
portionably slowmr. 

There is a vertical motion, as wdl^^ a small horizontal mo¬ 
tion, both of which increase in propmoti as cjflinders of a 
larger diameter are employed;—iHit why cylinders oflJiSinch,* 
wito a seconds pendulum, produce isochroiioifs vibjra* 

2 Y2 
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tions than cylinders whose diameters are greater or lesa^Jja^ 
that size, 1 leave to those to determioe who are better ac¬ 
quainted with the mathematical theory. 

The following experiments were made with a detached pen¬ 
dulum, both in vacuo and in air; a simple rod,. 4irith a knife- 
edge, being used; the clock pendulum was al^rays adjusted to 
the detached pendulum for me diiierent extents hf vibration, 
and the rate of the clock was taken from another. In con¬ 
ducting the experiments in air, the pendulum waanot removed, 
the air being merely readmitted into the vessd. 

Set, No. 1.—With a brass bob, 5 inches long and 4 inches 
broad, of such a shape that a vertical sectioii is rectangular, 
and a horizontal section oval. 


Experiments. 


Gain in 
24 Hours. 

In air . 

ee < 

ineft 

+ 3“ 

35*7* 

In exhaustion, 

1 

+ 3 

44*0 

In air. 

1 e a 


+ 3 

34*0 

In exhaustion. 

1 

inch 

+ 3 

40*8 

In air. 

ti 

lie 


+ 3 

30*5 

In exhaustion. 

1 

inch 

+ 3 

37*5 

In air. 

1 


+ 3 

26*3 

In exhaustion, 

1 

inch 

f3 

33*0 


' Extent of 
Vibration. 

.... 1 * 0 ° 
.... I'O 
.... 1*5 

.... 1*5 

.... 2*0 
.... 2*0 
.... 2*5 
.... 2*5 


Setj No. 2. — With a cylindrical brass bob of 5 pounds 
weight. 

Gain in Extent of 

Experiments. 2 ^ Vibration. 


Tn air... +3"* 11*5^ 

In exhaustion, 1 inch +3 24*7 

^.In air. +3 6*0 

«In exhaustion, 1 inch +3 17*8 


1*3“ 

1*3 

2*0 

2*0 


Set, No. 3.—With an oval leaden bob pf 10^ pounds weight’. 


Experiments. 

In air. 

In exhaustion,, 1 inch 


Loss in Extent of 

24 Hours. Vibration. 

— 1“ 55-6* . 2® 

— 1 49*5 ^. 2 


There being* but a small difference between the results of 
the experiments in air and in exhaustion, with the brass bob 
of 5 pounds, and the results of those with the leaden bob 
10*5 pounds, (^ivas. Jed to suspect that the surface of the 
lead tni^t have carried' morp air along with it than that of 
the bm^ and thus have caus^ a greater current. I there¬ 
fore v^nMed'the leaden bob, and the results of experiments 
Vrith it were jOl £)lh)WB‘:— 
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Experiments^'" 


■ * Set, No. 4. " 

Loss in Extent of' 

S4 Hours. Vibration* 

Inair^.;... -2® !• . 2° 

In escjupHlstion, 1 inch — 1 55 . 2 

Tliese R«iilts show that the varnishing of the bob made 
no differeiMta in the time of the vibrations. The apparent 
difference ^bdbveen the results iti air and in exhaustion arose 
from the bob Hot being set precisely in its former place after 
varnishing. 

The following experiments were made in the open air, with 
the view of ascertaining the differences in lime in the differ¬ 
ent arcs of vibration. 

Set, jVo* 5. 

Loss in Extent of 

Experiments. 24 Hours. Vibration.. 

In air..... -2® 7’6» . 2*0® 

Ditto. —2 12*3 2*5 

Ditto... —2 18*^ 3*0 

Ditto. —2 24*2 3*5 


Between the first experiments of Set, No 4. and Set No. 5. 
there is a difference of 6*6 seconds, although the extent of vi¬ 
bration was the same. I found afterwards that this was occa¬ 
sioned by the want of firmness in the fixture on which the 
pendulum vibrated, owing to its removal from the exhausted 
vessel. For although the fixture appeared to lie firm, I con¬ 
sidered it advisable to increase its stability by an additfonal 
fixture; this produced an acceleration in its rate of about 6 
seconds in 24 hours. Thus it appears that a small change in 
the stability of a fixture will often produce a great effect on 
the rate of a pendulum. Owin^ to the slight instability of 
the fixture, in the above experiments, the difference in the 
times of vibration in the arcs of 2° and 3°'5 may be two or 
three seconds greater than it ought otherwise to be. 

The next set of experiments were made for the purpose of 
ascertaining the effect of resistance or friction on the rate of a 
pendulum, in the case where no current was generated by the 
resistance. 

The mercurial pendulum, having a suspending spring so 
adjusted as to cause the long and short vibrations to be nearly 
isochronous, was employed. A hair was streti^hed parallel to 
the motion of the pendulum so as touch the rod sli|^b$lyr about 
2 inches below the point of suspension. ^ 
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"Setf yo, 6.—With a maintaining power of 5 pounds weight. 


Experiments. 

With, hair. 

Ditto. 

Without hair.... 


Loss in 

Extenlcof 

34 Hours. 

Tibration. 

-I 2 ® 7’S*^ 


—2 7*2 . 


—2 6-0 . 



Thef loss of 1 second in the rate of the pendiiluiaarising from 
the increase of friction in consequence of its |li|g[ht contact 
with the hair, may be explaiped as follows: The impulse given 
to the pendulum was all during its ascent; this caused all the 
friction that would afiect the time to be in its descent. Since 
the friction in its ascent would fall into the impulse, it would 
occasion a diminution of its power only, but have no effect on 
the time of the ascent; it would, however, have its full effect 
on that of the descent, and {Produce the loss.of 1 second, as 
shown by experiment. ^ 

LTo be continued.] 


LVII. On the Mathematical Laws of ElectricalI^uence. By 
R. Murphy, Esq, M.A, Fellow of Cains College, CaTnbridge*, 


]P£W exact results, in the mathematical sense of the word, 
have been obtained with respect to the distribution of 
electricity when any number of electrized bodies niutiialiy in¬ 
fluence each other. M. Poisson has established a very simple 
principle for reducing such problems to analysis and another 
may be announced by assuming the influences to be consecu¬ 
tive ; thus if two spheres A and B mutually influence each 
other, we may suppose, first, that A alone influences B; se¬ 
condly, that the disturbance thus produced in B influences A, 
and so on : by this means we may arrive at the final distri- 
buiion of electricity on the surfaces of A and B.—The fol¬ 
lowing exact results of influencing bodies may be noticed. 

If any number of concentric shells, the thickness of any one 
of which is uniform, are charged with electricity, the quantity 
of electricity developed on the outer surface of any shell will 
be the sum of the charges of all the interior shells, including 
the individual shell itself; and on its inner surface, the same* 
sum excluding that shell. 

If a very remote bo(fy' influence an electrized sphere, the 
section made by a plane thnnigh its centre perpendicular to 
the dire^an of the disturbing force, will contain those points 
on the surfiuce whiqh are not influenced, and the influence at 

r j 

* C^rauaicBted by the Author. ^ 
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any other poii^t is as die sine of the angle which the radius 
drawn to uiat point makes with the above plane. 

If in i^Mtrized point influence ap electri;^ sphere* the in¬ 
fluence ^ any point is as a constant quantity minus another 
quandty 'wbmh varies inversely as the cube of the distance 
from the in^encing point. 

April 10,1833. R. Mdrphy. 

LVIll. ibk'tke Lam of the Diffusion of Gases, By Thomao 
GRAH^ai^l' M-AH F.R.iS. Ed.^ Professor of Chemistry in 
the Andersdnian Univet'sityy Glasgow, 


[Concluded from p. 870*] 
is. Carbonic Oxide, 

CP£CIFIC gravity* 0*9722* &c. as in the case of nitrf^ei)^ 
^ Gas prepared by the action of sulphuric acid on crystal- ^ 
lized oxalic acid, well washed with caustic ley. « 

On 803 measures carbonic oxide and vapour, a contraction 
of 11 measures in fifty hours, 12 measures in eighty-nine hours, 
12 measures in ninety-seven hours; or 80S became 791. The 
diffusion.tvBs^ slower than usual, from the plug hbving been 
partially wetted in filling the instrument with gas. ^ 

1^1 = 1*6149 s diffusion-volume dfcarbonic oxide, by ex¬ 
periment. « ^ 

1*0140 = diffusion-volume of carbonic oxide, by 

theory. 

In the case of the last three gases, when the experiment < 1^06 
performed over water in a diffusion-tube, with free exposuris to 
the dry atmosphere, instead of any contraction ensuing, a po¬ 
sitive expansion generally occurred, which was to be attributed 
to the return air, which was comparatively dry, being expanded 
after entering the receiver. 

14. Carhuretted Hydrogen tf Marshes, — Specific gnavfty, 
0*555. Difiusian»volum^ r.3414. 

In an experimmit with this gas, deducting a small quantity 
of air which it contained, 252 measures were replaced by 187 
air. . ' ^ 

252 

, SB 1*344 = diffusiop-v^ip 9 , by experiment* 

' ' i '187 * 

1*341 = diffusion-voFiime, by-theory.' 

' In^eare all the permanent ga^s which could conveniently 
be submitted tO'dinusion. Vapours cannot be‘rigidly exa¬ 
mined, as they are all condensilde .^n the pores of the stucccL 
The following Table exhibits a summary of the results: ^ 
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Tabl^ if Equivalent Diffiision-^lumes of Gases I Air s= 1 . * 


e 

ByEcperiment. 

By Theory. 

%ee> Omvity, 

Hydrogen,.. 

.Garburetted Hydrogen 

Olefiant Gas....... 

. CartioniQ Oxide. 

Nitrqgen. 

Qxygeiu. 

Sulphuretted Hydrogen 
Protoxide of Nitrogen 

Carbonic Acid. 

Sulphurous Acid.. 

3*83 

1*344 

1*0191 

1*0149 

0*9187 
0*95 

0*82 

0*812 

0*68 

3*7947 

1*3414 

1*0140 

1*0140 

1*0140 

0*9487 

0*9204 

0*8091 

0*8091 

0*6708 

0*694 
0*555 
0*972 
^972 
’ 0*972 
0*111 
1*1805 
1*527 
1-527 

2 222 


In Hie 9iffusion-volumes\)f oxygen, nitro^n, and carbonic 
oxide, the correspondence between theory and experiment is 
as close as could be desired. Indeed, admitting our law, 1 
beKeve that the specific gravity of these gases can be deter¬ 
mined by experiments on the principle of difiiision, with ^ater 
iftc^racy than by the ordinary means. But, td bd'orvalue, 
experiments performed with this important ’object in view, 
would require to be conflucted with extreme care, iA the most 
' ^vourable circumstances, as regards uniformity of tempera¬ 
ture, and to be frequently repeated.* The diffusion-bulbs might 
also be considerably increased in size, and a greater minute¬ 
ness of observation attained. Even in tlie most successful ex- 
pAflments recited in this paper, we cannot depend upon the 
absolute accuracy of the third decimal figure. In the case of 
carbonic acid gas, protoxide of nitrogen, sulphuretted hydro¬ 
gen, and sulphurous acid, the process of diffusion is intei fcred 
with in a greater or lesser degree by the absorbent action 
which all porous bodies exerci*>e upon gases. Fortunately, 
how|i#er, the absorbent power of stucco is very low in degree. ^ 
The density of any gas diffused into air,*both being in the* 
same state as to aqueous vapour, is obtained by the formula 


(AY 

Vw.’ 


where G is the volume of gas ${ibini^ed to difiiisiQit, aqd A f 
the volume of return-air. ^ In opgrating upon, gases 
than air, the most useful instrumeqpis a bulb of about^liKp 
inches'in diameter blown upon half-incKtul^^ipf Y'bich'pbpOii^.i 
an inch may be left on cither side of the bplq. The , 

of the instnum^ used as a gasrreceiver « 
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simply determined by filling it with water, mid weighing th.e, 
water wbieh it contains» and which can be poured from it into 
a coun^poised phial. Then, after any experiment, 
turn-aiajlM^ be tound from the weight of the water which has 
entered tH^ilietrument, detennin^ in the same manner. By 
proce^ng ip this way, we avoid vetting the stucco after every 
experime^ hood of damp paper may be "inverted over 
the upper<tlibd while the diffusion is going on, and the whole 
counterpeitied in a tumbler of watei\ being snspended from 
one of tWanpB of the bean\of a balance, the scale on that side 
being removedi An experiment with the bulb will* generally 
occupy several hours. But with a plain diffusion-tube, a mu<m 
shorter time will suffice. 

A peculiar advantage of this mode of taking the specific 
gravity of gases, besides its simplicity, is, that we can operate 
upon a most minute quantity of gas: it is possible to comCt 
within fOOdth of the specific gravity, operating upon no more 
than one cubic inch oi gas. 

It if to be regretted that this method is not so fuTly avail¬ 
able in the case of coaUgas, as might be expected. The den¬ 
sity of that gaseous mixture appears to depend, in no incon¬ 
siderable measure, upon the presence of a small quantity of 
the heavier hydro-carbnrets, such as naphtha-vapour; and 
these are apt to be absorbed and withdrawn in part by the 
water, during the continuance of a diffusion ^periment. I $ 
have observed coal-gas tp contract y<^th of its bulk by stand¬ 
ing over water, without agitation, for forty-eight hours, and 
from the loss of the denser portion of it. But in the cose of 
this gas, the experiment should succeed over brine, which ab^ 
sorbs much less of the gas than water does.' 

The process of diffusion may be managed so as to demon¬ 
strate relations in density. ^The short upper tubes of two dif¬ 
fusion-bulbs, not closed by plaster, but open, were connected * 
by means of thick caoutchouc adopters, widi the two ends of 
a short piece of straight tube, in which there was a diaphragm 
of plaster, ^th of^an inch in thickness, and equidistant from 
either end of the tnlj^ The apparatus being proved air-tigbt, 
and the plug in a proper condition for diffusion, one of the 
' diffusion-bulbs vi*as mled with nitrogen gas,‘and the other wirli 
carbonic oxide, and bulM placed upright in separate con¬ 
tiguous glasses oonlpkiftig water. The quantity of gas in each 
was carefully observed at the beginning of the experiment 
and after the expiry of twenty-four hours, when it was found 
to be identically the ftime as at first; at least ^ contraction 
or expans|pn took place, it was the same in both bulbs, and 
therefore entirely due to changes in fi^perature or pressure. 
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Now, the' gases were found by analysis to be ntiilprmly dtf' 
fused through both bulbs; so that nitrogen anti carllonicoxide 
dre of the same density, or at least do not differ than 
j-^dth part, which was the limit of observation^hi^^^^easeof 
these experiments. It app^s, also, that inequa&t|pofidensi^ 
is not an essential requisite in diffusion. . 

I had occasion to remark, more than once, aaingidar acci¬ 
dent to the stucco plugs. After being disus^'for some days 
or weeks, and left in the interval exposed tp the air, which 
might be either dry or damp at the time, the plt^ occasion¬ 
ally, on a new trial, did not permit diffusion^ to take place 
through their pores^ at least immediately, ifydrogen,-how¬ 
ever, always opened a passage in the course of two or three 
minutes, and then the diffusion proceeded as rapidly as ever. 
Carburetted hydrogen, and the other gases, often required a 
longer period. A slight heat restored tne action of the plug. 
The obstruction could ndt be attributed to moisture, nor to 
any thing but dust. ^ 

' It mdy be mentioned, that there was nothing peculiar in a 
mixture of two gases, in the proportion of the numbers ex¬ 
pressing their diffusion-volumes;—nothing that could be con¬ 
sidered an indication of mutual saturation. 

' Evaporation, or the elevation of vapour from a liquid into 
air, or any other gas, comes now to be explained on me prin¬ 
ciples of diffusion. The powerful disposition of the particles 
of different gaseous bodies to exchange positions," may as ef¬ 
fectually induce the first separation of vapour from the surface 
of the liquid, as a vacuum would do. Once elevated, the va¬ 
pour will be propagated to any distance, by exchanging posi¬ 
tions with a train of particles of air, according to the Jaw of 
diffusion. The length to which this diffusion proceeds, in a 
confined portion of air, is limitej^ by a propeily of vapour, 
namely, that the particles of 'an^ vapour condense when they 
approximate within a certain distance. Hence, the quantity 
ofvapour which rises into air, has the same limit as tliat which 
rises into a vacuum, and is the same. 

L may be allowed to mention an apfdication of the law of 
diffusion, in explimatioirof'tfae mechanism of respiration, llie 
cavity into which air enters during respiratidii, consists, first, 
of a large tube, the windpipe; secondly^ of ampler tubes, into 
which the windpipe diveiM; and, thirdly, of. a series of still 
smalliir tubes, diverging -Som the last, themselves ramifying 
to oli-uflleterminate extent, till at last die tubes cease to be of- 
senSible magnitude, but are believed to ftrminate in shut sacs. 
The capadty'bf tife whole cav||y cannot easily be dateimined, 
but we laay eltfefiate it dt 300 cubic inches. In a natural ex- 
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pimtiop, about ISO cubic inch^ or -f jUi of the contents, are 
thrown out, from the application of a general pressure to 
the wboleik But i{ is evident, that these twenty cubic inches 
will be^tlie twenty cubic inches nearest the outlet, or the con** 
tenta'ofhuger tubes. The contents of the second-sized 
tubes will advance at the same time into the largest tubes, but 
no furtberr-will recede again into their original deposi¬ 
tories on thei^t inspiration, which will fill the larger tubes 
with fresh'MT; which identical quantity will again be ex¬ 
pelled in th^hoxt expiration. This illustration hf perhaps too 
strongly stafe%.but it is evident that, in ordinary respiration^ 
the slight meenanical compression will have little or no ^effect 
in emptying the most distant tubes, or the ultimate air^lle^ 
of their contents. The bulk of the air, also^ is not altered du¬ 
ring respiration, although, for a quantity of oxygen, carbonic 
acid gas is substituted. This substitution, w'hich is the great 
end of respiration, undoubtedly takes place most abundantly 
in the minute and distant air-cells, which present the largest * 
surface to the blood; and the carbonic acid there produced, 
must be moved along the smaller tubes by the diffusion pro¬ 
cess, (which we know to be extremely energetic, and also in¬ 
evitable,) till it is thrown into the larger tubes, from which it 
can be expelled by the ordinary action of respiration. But 
the action of diffusion is always twofold: at the same time that 
carbonic acid is being carried outward firom the air-cells, oxy¬ 
gen is carried inward in exchange, and thus the necessary cir¬ 
culation kept up throughout the whole lungs. 

Further, by a forc^ expiration, from 160 to 178 cubic , 
inches be expelled, after which, there still remain in t)ie 
lungs at^t 120 cubic inches, which are no|| under the con¬ 
trol of the respiratory action.. 

There can be no doubt that much of this quantity occupies 
constantly and permanently the most minute tubes and ajr- 
•cells, for it can scarcely be withdrawn by means of the air- 
pump. 'Now, the question has arisen, how these ultimate tubes 
and air-cells are so powerfully inflated; for thqy are not dis¬ 
tended by the action of muscular fibre, of which the^ are 
known to be destitute. This state of distention must be highly 
useful, by exposing surface; and tbe law of diffusion enimles 
us to account for it. The heavy carbonic acid which these 
minute cells may contain, is not raer^^ exchanged for oxygen, 
but for a larger volume of oxyg<^ ip tbe proportion of the 
diffustoD-voluniW of carbonic acid and oxygen; namely, 81 
carbonic acid are replaced by 96 oxygen. The resistance to 
passage through tbe most minute tubes, is overcome by tbe 

2 Z 2 
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di^Tuaion action^ as in the case of the pores of the stiiooo<fill^' 
atad there follows a tendency to accumulation on the side on* 

e occupied by the carbonic acid. Tl\is accuinrdalion is 
1 by the increased fiusility with which the aiiweaMsb can 
empty themselves mechanically of a portion of'dieir eentents, 
from their distended state. . . 

In the law of diffusion of gases, we have, therefoi^ a siitra-. 
lar provision for the full and permanent inflation of the uiti* 
mate air>cells of the lungs. 

But it is insthe respiration of insects that the< qf^ration df 
this Jaw will be most distinctly perceived. The* tninute air- 
tubes accompanying the blood-vessels to every organ, and like 
them^ ramifying till they cease to be visible under the most 
powerful microrcope, are kept distended during the most lively 
movements of the little animals, and the necessary gaseous 
circulation maintained, wholly, we may presume, by the agency 
of diffusion. ’ 

In regard to the terms of the law of diffusion: The dif* 
fusion, or spontaneous intermixture of two gases in contact, is 
effected Iw an interchange in position of indefinitely mimtte 
volumes ojihe gases” My experiments, published on a former 
occasion, on the diffusion of mixed gases (Quarterly Journal 
of Science, jSept. 1829), afford the first demonstration of the 
fact, that diffusion takes place between the ultimate particles 
of gases, and not between sensible masses, and therefore that 
diffusion cannot be the result of accident. For, in the case of 
a mixture of two gases escaping from a receiver into the at¬ 
mosphere, by apertures of 0*12 and 0'07 inch in diameter, it 
was not so much of the mixture which left the reaver in a 
given time, but sKertain proportion of each of the mi:^d .gases, 
independently of the other, corresponding to its individual 
difiiisiveness. The same separation of mix^ gases occurred 
in diffusion through the pores of stucco, or the fissure of a 
cracked jar. 

Which wolumes are not necessarily of equal magnitude, 
being, in the 4 »se of each gas, inversely proportional to the 
square root of the density of that gas.” This may be demon¬ 
strated, when difEerent Mcs communicate by very narrow 
channels, or by .very smal apertures, and when inequality of 
presbure is guarded against. In the case of a gas communi¬ 
cating with the air by a wide aperture, on the other hand, al- 
thougR'ijie diflbsion (» intermixture takes place precisely in 
the same^vay, still the result is diflhrent; for wnere a contrac¬ 
tion takes place from the process of diffusion, the air flows in 
mechanically through the apetfure, wholly unresisted, and 
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nHrtKas up the deficiency. A gas, however, of large diflhsicMi- 
vokiflM escapes, in these circumstances, in a shorter time than 
a BOB dNjtnall diffusion-volume. Indeed, it was the conclusion 
or the loniker paper, that gases diffuse more or lesserapidly 
accoidlAg todmie function of their densities, apparently in¬ 
versely as Square root of their densities.” The ad^antage^ 
in illustfilifjlj|f<me process of diffusion, of minute apertures or 
channelS^dT^CjNllinunication, such as we have in the stucco- 
plug, depends upon the circumstance, that when a contraction 
or expansititt tftl^ place in the gaseous contents of a diffusion- 
instrument, an^ current in an outward or inward direction is 
prevented by fnctional resistance; so that the simple result of 
diffusion is exhibited, not complicated by the effect of any 
other force. 

The law at which we have arrived (which is merely a de¬ 
scription of tile appearances, and involves, I believe, nothing 
hypothetic), is certainly not provided for in the corpuscular , 
philosophy of the day, and is altogether so extraordinary, that 
I may be excused for not speculating further upon its cause, 
till its various bearings, and certain collateral subjects, be fully 
investigated. 

0 _ 

a 

Supplementary Observations on the Lam qf the Diffusion (ff 

Gases* « 

It is curious that intermixture taxes place more rapidly in 
the case of some gases than in that of others, although still in 
conformity with the law of diffusion. Thus the process goes 
on with much greater activity in the case of hydrogen, olefiant 
gas and coal gas diffusing into air, than in the case of chlo¬ 
rine, carbonic acid, carbonic oxide, &c., diffusing into the 
same medium. This is very observable on comparing the 
times as stated in describing the experiments on each gas* 

The circumstance of the apertures being in the up^r part 
of the diffusion-instruments, and opening upwards, may be sup¬ 
posed to give the light gases an advantage in dif&sing; but I 
am disposed to attribute little of the inequality in question to 
this cause. From a diifusion-buli^ in which the upper tube 
was curved and bent downwards, hydrogen gas was found to 
es(^e with its wonted rapidity. 

Inis inequality in the velocity of diffusion is strikingly il¬ 
lustrated in the following results, obtained from experiments 
with different gases, submitted in turn to diffbsion from the 
same instrument. In a certain time, the same in all Che ex¬ 
periments, a quantity of air entcrecb by diffusioa, which varied 
with the gas diffusing. f 
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In a given time, 

With chlorine in the diffiision-tube 0*302 vol. air entered. 

With carbonic acid.... 0*623 

With hydrogen. 1 *277 ^ ■' 

It appears, then, that the process of diifusion^nto afi^’^ough 
stucco is four times more rapid in the case of ^hydre^n than 
in that of chlorine, and twice as rapid in the case^ol^e former 
gas as in carbonic acid. The process of diffusion mi^t besaid 
to proceed at a uniform rate, if the same qnantijty of air en¬ 
tered the instrument in the same time,.whatever gas was dif¬ 
fused, and although the quantity of gas whioh escaped was 
variable of course, and proportional to the respective diffusion- 
volume of tlie gas. But this exchange of diffusion-volumes 
takes place more jrapidly, it appears, in the case of some gases 
than of others. 


A table of experiments^ given in the body of the paper (p. 
187) on the rate of passage of different gases through the pores 
of stucco undey the influence of pressure. The rate appears to 
be the same in the case of air, nitrogen, oxygen, an({ carbonic 
acid, from which carbonic oxide deviates in a small degree. 
But hydrogen, and, it is remarkable, oleSant gas and coal gns, 
which contain hydrogen, are less resisted than the preceding 
class. Upon reconsideration 1 am inclined to connect with 
this fact me apparent deviation of hydrogen from tlie law of 
diffusion, which is notic^ in the paper. It is there shown 
that more hydrogen passes out than the exact quantity pro¬ 
portional to the return-air. The same deviation from the law 
ina^ be remarked in the experiments detailed on olefiant gas. 
It IS also ver^ noticeable in the case of coal gas. But these 
are gases which, like hydipgen, are less resisted than common 
air in tlieir passage through stucco. There appears to ex¬ 
ist an inaptitude on the part of a stucco intermralum to exhi¬ 
bit the exact effect of diffusion, in the case of gases, on either 
side of it, which are not capable of permeating through it with 
equal facility; that gas which experiences least frictional re¬ 
sistance diffusing through in a quantity somewhat greater than 
it should do. 


There can be no doubt that the velocity of diffusion noticed 
above) is likewise Influenced by the variable resistance which 
the gases experience in passing through the stucco. But I am 
nut prepared to say, that the variation depends entirely on this 
cause,' iy[id is therefore accidental to the mode in which the 
diffusion takes place. Tlie diffusion or intermixture of light 
gases appears to take place in all circumstances with greater 
rapidity ^thau that of heavy gases. 

Glsypiw. Sept. 7, 1832. Thomas Oraham. 
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LIX. Memarks on Chemical Changes of Colour, H. F. 

TAi^oVt Esq, M,P,F,1l.S,* 

’^EHrT HtUe is known with certainty concerning the cause 
jitriking changes of colour which we so frequently 
experiments. No theory has yet been pro- 
rby any means account for the whole'of theiA, 
tin at a loss even for a pkusible explanation. 
^ ^ ^ jhaBnomena have probably aome veiy close con¬ 

nexion w^lbe'Ultimate constitution ofbo8ie5,and are theref- 
fore well vrlnri^y bur particular attehtion. I Will therefore 
mention a few mcts relating to mubject, hoping to engage 
others to pursue such inquiries further. 

W^ter^ being a colourless substance.'ought, one would hna- 
gine, when mixed with other substan&s possessing no decid- 
^ colour, to produce a colourless compound. Nevertheless* 
it is to water only that the common vitriol or sulphate of cop¬ 
per owes its extremely vivid blueness; as is plainly evinced 
by a simple e3(periment. For if we calcine the Vitriol at a 
low red beat, and pulverize it, we shall obtain a powder of a" 
dull and dirty white appearance. Now pour a little Water 
upon this, and a slight hissing noise is heard, accompanied by 
an evolution of heat, very similar to what happens in the sla¬ 
king of quick-lime. At the same moment the blue colour sud^ 
denly reappears. Mr. Faraday, to whom I showed this ex¬ 
periment, informed me it was new to him. I therefore {jire- 
sume it is a fact little, if at all known, and may interest your 
chemical readers. 

Under the microscope this is a very pretty experiment, for 
the instant a drop of water is placed in contact with the vi- 
tri<^ the amorphous powder is seen to shoot into blue prisms. 

^^e we then to infer that water has a tendency to comm^ 
nicate a blue rather than any other colour, to bodies in gene¬ 
ral ? By no means; for in other instances its operation is ex¬ 
actly the reverse, and % is a MStroper instead of a promoter of 
blu^ess. For instance: sulphate of molybdeniim is a liquijd 
of a very rich dark blue, when sufficiently concentrated: rat 
a very small portion of water suffices entirely to annibilalq 
tliis blue tint, and to jg^roduce a mixture which is perfectly 
colourless. Tlius the action of* water upon the two metals 
cdpper jind molybdenum is of an entirdy opposite character; 
Instead of water if ammonia be used', ihe same contrast is seen 
still more strikingly. ^ Another remarkable and Mjrell-knb^ 
instance analogous to this is the muriate-of cobalt,* which is 

* Communicated by the Author, 
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droriy^ of its 6ne blue colour by a Very slight ad- 
nsixture ofwat^: 

Muriate of eopper is described in mosl b<x>k$ of obmistry 
asa.l^uidof a Inight green cqlour. But how itepanactan 
accbinit of jt this is* will be seen from the fcdk^irijqg^p^ 

sulphate of copper and muriate of Ije^dry^ or only 
be pulverized together in a iten^r#t<^uriate 
, pfc^pper is termed, of a darHf yeUxm colour^ or more fi^uently 
^'nysUoidsh, l)rvmK If a few drops of water fre added, 
^l^e yellow speedily "changes to a bright greep. If more water 
ys'aoded, the* mixture becomes greenish bl«e^ sky-blue, and 
finally colourless. If the water is evaporated by heat, the same 
'cofours reappear, in the reverse order*. 

* In Turner’s Elements of Chemistry, it is said that nitric 
acid when containing a small portion of the orange nitrous 
^gas, acquires a green tint; upon which he takes occasion to 
make the following remark (p. 193.):— 

** It is difficult to perceive how an orange-coloured liquid 
should gii4 difiereot shades of green and blue merely by he¬ 
wing diluted.” 

Now the above-mentioned property of muriate of copper 
seems to furnish an instance that is very analogous. 

The mere application of heal often produces great change 
of colour, which disappears again when the substance becomes 
cold. Red lead, vermilion, and white oxide of zinc are in¬ 
stances well known, and never accounted for. Another curious 
example is furnished by the sulphate of molybdenum, which 
when warmed changes its fine blue tint to a pale yellow, again 
reverting to the blue when cold. 


M. Obseroations on the Absorption of Specific Rays, in re- 
' Jerence to the Undulatory Theory of Light, By Sir David 
Brewster, LL,D. F.R,S, ^ 


S Mr. Potter has referred in the last Number of this Journal 
to some opinions of mine respecting the absorption of 
lights I am anxious to state the views which I have taken of. 
ws class^of pbsenomena, in reference to the undulatory theory! 
1 have long been an admirer of the* singulai power of "this 
tbeoiy to explain some of the most perplexing phenomena of 


* ThetpeUow state of the muriate of copper is pest exhibited by warming 
a sheet'of on which letters hare been Hritteo with it. The writing 
disiqppears anja on cooltngi because it absorbs the atmospheric moisture. 
The use of l^%lt as a sympathetic ink has been already mentioned by 
chenricri #dten* 
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optics; and the recent beautHiil discoveries of Professor Aii^ji 
Mr.HWilton, and Mr. Lloyd afford the finest examples c^lts 
infitfsiice in predicting' new phsenomena. The power a 
theoiy, iidwcter, to explain and predict fects, is by no mean's 
a test of its ; and in support of this obseryation Hire have 

only to ^{feal^Co the Newtonian Theory of pits, and to Biot's 
beautifnl aw profound Theory of the Oscillation of Luminoia 
Molecule.. TVenty theories, indeed, may all enjoy the merit 
of accounting fer a certain class of facts, provided they have 
all contrivedto interweave some common principle to which' 
these filets are actually related. 

On these grounds 1 have not yet ventured to hneel at the 
new shrine, and 1 must even acknowledge myself si^yScC to' 
that national weakness which urges me to venerate, and even * 
to support, the falling temple in which Newton once wor¬ 
shiped. 

That the undulatory theory is defective as a 2 >hysical repre¬ 
sentation of the phamornena of light, has been admitted by 
the more candid of its supporters; and this defect, in so far 
as it relates to the dispersive power of bodies, has been stated 
by Sir John Herschcl as a “ most Jbrmidable olnection 
That there are other objections to it,^as a physical theory, I 
shall now proceed to show; and 1 shall leave it to the candour 
of the reader to determine whether they arc more or less for¬ 
midable than that which has been stated. 

According to the Undulatory Theory, light consists in the 
undulations of an exceedingly rare and elastic medium called 
.^ther, which pervades all space, and which exists in the in¬ 
terior of all refractive media, but with a diminished elasticity, 
the .‘ether being least elastic in the most refractive substances. 
As, in sound, the pitch or note is determined by the frequency 
of the aerial pulses; so in light the colour is determined by. 
the frequency of the ethereal pulses. Generally speaking, in¬ 
deed, light differs from sound, according to this theory, only 
in tj^e undulations being performed in media of very different 
elasticities. 

If we transmit white light through the thinnest film, that can 
be detached, of transparent native orpin^ent, the light will be a' . 
b/'ight grcenishyellow; and if we analyse thj| light by the prism, 
wq shall find that it contains none oi the xnoTet rays, lienee 
it follows,—and we find it so by direct experiment,—that this 
thin transparent filpi is ahsoLutely opake to violet light, refusing 
to transmit a single ray of it through its substance, this 

film contakf9-i^er wm'ch is freely put into undulation by red^ 

* Treatise on bight, $ 565. 

Third SeTtes. Vol. 2. No. 11. May 1833. 3 A 



362 Sir D. Brewster gn the Undulatory Theory of laghL 

yeUeaebf and g^een light, and vet it is absolutely immoveable 
when acted upon by tha undulations of violet light, which dif¬ 
fer from the others only in their inferior length. 

There are some substances in which the aether will undulate 
only to violet light; and there are others in ‘vdiich ^m^aether 
will undulate only to green light, the body wHkh contains it 
beixig absolutely opak^-to all red and violet rays. > • 

That very remarkable salt the oxalate of chron^tfiiund pot¬ 
ash (for hue specimens of which I have be^ indebted to Dr. 
William Gregory,) exercises a still more de&iite action upon 
light. While a certain thickness of it is absolutely c^uke to 
every ray except the red ones, it is also opake to a definite 
ray in the very middle cS the red space! That is, it is abso¬ 
lutely transpar3nt^ or ks aether freely undulates, to a red ray 
whose index of refraction, in flint-glass, is 1*6272, and also to 
another red ray whose index is 1*6274; while it is absolutely 
opake, or its aether will hot undulate at all, to a red ray of 
intermediate refraiigibility whose index is 1*6273 ! 

When we consiemr that green light passes copiously through 
such a dense substance as a thin film of gold*, and that me¬ 
tallic salts of great density afford as free a passage to light as 
water or even atmospheric air, we cannot ascribe the pre¬ 
ceding phaenomena to any mechanical obstruction which the 
solid particles of bodies oppose to the free ^notion oftheaither 
which they contain. But even if we could, by some new as¬ 
sumptions, avail ourselves of this principle in the case of dense 
bodies, it will not be applicable to those strange phaenomena 
of definite action^which 1 have discovered in the absorptive 
power of niti’ous acid gas. 

When we transmit light through a very small thickness of 
this gas, there are no fewer than two thousand different por¬ 
tions of the incident beam, which are absolutely stopped by 
the gas, while other two thousand portions are freely trans¬ 
mitted ; and what is equally strange, the same body in the 
liquid slate exercises no suen power, but freely transmit^ -all 
those two thousand portions which the gas stops. The sether in 


f * Mr. Butter has redhrked** that he cannot, with many opticians, call the 
tranducency ot thin metalUc leaves traiisparem^'* (present volume, p. 873). 
If he means that the light which such leaves transmit does not pass throu^ 
the substance of the metal, but through small openings or pores produced by 
hammering, I be|^ leave to refer him to an experiment in die Phil. Trans, for 
1830, n. 136, which, thouah it was not suflBcient to give me a correct mea¬ 
sure or tlio action of gold in changing the plane of polariaation, was per¬ 
fectly sttffidhnt to show that the ereen light bad its plane of polarization 
changed, wlrife that which passed through the pores suffered no chanm: 
the metdllc letfhad therefore the same kind of transinrency as oil other 
bodies, va^ing of course with the colour of the incident light. 
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One liquid undulates readily to all tlieir rayi^ 'while the^ber 
in the gas, in which we should expert it to exist in a,much 
freer state, has not the power of transmitting the undulations 
of ivoo thomand pof'tions of white light! 

Amavig die^'raiidUs phaenomena of sound no such analogous 
f^t exists, and,'we can scarcely conceive an elastic medium so 
singulitf^ consdtuted as to estoibit such extraordinary effects. 
We might'Madily understand how a medium could transmit 
sounds of^a Big" pitch, and refuse to traiismit sounds of a 
low pitch; but it is incomprehensible how any medium could 
transmit two sounds of nearly adjacent pitches, and yet ob¬ 
struct a sound of an intermediate pitch. 

Such are the grounds upon which I stated to Mr. Potter 
that the absorption of light militated strongly against the un- 
dulatory theoiy. 

Allerly, April 13,1833. 


LXI. On a Modification of the Electrophntts of Volta. Bjf 
John Phillips, F,G,S», Assistant ^cretary to the British 
Association*. 

TJT AVING for three years found considerable advantage in 
electrical experiments from the use of an electrophorus, 
whi^h in one respect is of peculiar, and 1 believe, new con¬ 
struction, I am induced to offer a short description of it—The 
ordinary electrophorus exhibits its action in consequence of a 
communication being established between ti|c insulated cover, 
while it is applied to the excited surface, and bodies conduct¬ 
ing to the earth. Usually this communication is mad^ by the 
finger of the operator; and when there is occasion td accumu¬ 
late the electrici^ developed by the instrument, or to procure 
its sparks in rapid succession, the trouble and tediousness of 
the operation is so considerable as to induce many persons to 
have recourse to a machine, for purposes to which the electro¬ 
phorus is perfectly adequate. 

Considering that the touch of the finger was of no other 
service than to establish the necessary communication between 
the cover and the earth, and that the same effect would result 
from permitting, under the same circumstances, a momentary 
connexion between the cover'and the metallic basis of* the re¬ 
sinous plate, 1 have adopted three' ui^ods of doing this. The 
Jif’st consists in raising from the metric basis, above the edge 

* From two papen on the sdliject of the £lcctrophonu,^read to the 
Yorkshire Philosophical Society |a 1830 auc! 1833.—Commiinicateil by the 
Author. 
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of thi resin, n brass wire and balJ, to which the edge of the 
cover, or a brass ball upon it, may be applied: and this method 
succeeds extremely well, especially with small covers which 
can with ease and certainty be directed to any particular point 
of the sole. The second mode is tb fix a narrow strip of tin- 
foil quite across the surface of the resinous plate^ and unite it 
at each end with the metallic basis. This construction an¬ 
swers perfectly and instantaneously, and is especially conve¬ 
nient with large circles, the covers of which, though uneven, 
will thus be sure to touch some conducting point The third 
metlioci of construction is to perforate the resinous plate quite 
through to the metallic basis, at the centre, and at any other 
points which may be thought proper, and at ail those points 
to insert brass vires, with uieir smoothed tops level with the 
resin. If the surfaces of contact were perfectly plane, a cen¬ 
tral wire would be sufficieqt, but this is seldom the case. ' 
To those who have hot studied the electrophorus it may ap¬ 
pear extraordinary that the wires or the tinmil, at the surtace 
of the resin, do not when the cover is uplifted reduce its elec¬ 
tricity to the natural state of equilibrium. They may be re¬ 
minded that while the cover touches the excited electric, and 
at the same time a body conducting to the earth, it is put into 
a state of forced equilibrium with the electric, by the induction 
of that bi^y; and that on being separated from it, and at the 
same time from bodies conducting to llie earth, the conditions 
of this equilibrium are more and more impaired the further oif 
the cover is remold. Therefore, at very small distances from 
tile electric the cover has no sensible tendency to communi¬ 
cate with any conducting body (as may be proved by electro¬ 
scopes), and at greater distances, when the conditions of equi¬ 
librium are proportionately diminished, the striking distance 
of the cover is not equal to the interval between the points 
supposed to communicate. On two of the largest clectrophori 
which I have yet made, both the second and third methods 
have been tried with equal success, but I much prefer the lat¬ 
ter construction. The largest instrument has a cast-iron basis 
20*5 inches diameter, resinous surface 19*75 inches, cover 16*25 
inches.—The resinous composition was made according to the 
directions in Mr. Faraday’s work on Chemical Manipulation. 
The cower is made of a plate of* thin copper, strengthened at 
the edge by a thick brass wire, from which tlirce radial brass 
wires paSs to the upper port of a central brass tube. In con¬ 
sequence of the angle they thus form with the plane of the 
plate, they act as pret^ strong bllaces, to maintain its figure, 
and die whole is very fight. This.centrul brass tube receives 
a cylindrical piece of wood, into which the insulating glass 
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handle, covered with sealing-wax, is screwed by hs wooden 
foot.' 

With ordinary excitation, this instrument will yield loud 
flashing sparks, two inches long or more, and speedily charge 
considerable jars. The cover can be easily charged and dis- 
char^d 50 or 100 times in a minute, by merely setting it down 
and lifting it up as fast us the operator chooses, or the hand 
can work. In charging a jar or plate, 1 place one knob of 
the connecting rods near the insulated surface of the jar or 
plate, and the other some inches above the covert then the 
cover, being alternateh' lifted up and set down, the jar i&very 
quickly charged. 

One instrument, nine inches in diameter, which I have made 
upon the second plan above described, has very often surprised 
me by its remarkable power of retaining electrical excitation. 
The following example seems worthy of notice:—Early in Sep¬ 
tember 18^2, this instrument was moved from a house in York, , 
where it had been for some time laid by, and brought to my 
present residence, distant ^rd of a mile. It was placed on a shelf 
on niy book-cases, where it remained untouched until the 23rd 
of March 1833, and was then taken down, cofoered isoith dmt. 
It was found to be in h state of feeble excitement, so as to give 
sparks visible in the day-light nearly ^th of an inch long. 



Basis of the sole a cast-iron disk. 

a. The place of a ball in the first method. 

b. The slip of tinfoil in the second method. 

c', c, c. Conducting wires,,jii the third meUiod, which is pre¬ 
ferred. 

Yorkj April 2,1833. , 
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LXII. On the Theory of Magnetic Electrkity. By Mr. Wm. 
Sturgeon, Meml^ ^ the British Association for the Pro¬ 
motion of lienee g Lecturer at the Hon. East India Com- 
panfs Military Academy, Addiscombe, 3jc, 

[Continueil from p. S07.] 

¥T is probable,'however, that other laws are in operation 
during this novel process of excitation, which are still more 
remotely situated from observation; and require for their de¬ 
velopment, experiments and a mode of reasoning of a very 
difiertlnt order to tliose which have been employed for orga¬ 
nizing the system of proximate laws already explained. 

It appears to me that electric currents generated by mag¬ 
netic agency are not the immediate effects of the magnet em¬ 
ployed in the excitation. It is highly probable that there is 
a mediate or intervening agent calted forth;—the magnet¬ 
ism natural to the excited metal, which, by being polarized 
by the exciting pplar magnetic lines of the magnet, becomes 
the immediate agent in giving life and energy to the previously 
dormant electricity of the metal. 

Remdte and mysterious as the intermediate agency of the 
natural magnetism of the metal in this process of exciting 
electricity may appear in the present infantile stage of the 
science, I have much reason to suppose that such is the fact. 
The phaenomena in magnetic-electricity, as well as those in 
elCctro-magnetism, are highly &vourable to the hypothesis; 
and I am not aware of an exception that militates directly 
against it. Moreover, the facility with which the modus operandi 
might be explained upon the simple principles of polar mag¬ 
netic lines alone, would, I am persuaded, establish a degree of 
plausibility at least, not easily shaken by any counter-reason¬ 
ing likely to be advanced; and the illustrations which it would 
be possible to bring forward in support of such an hypothesis, 
might possibly be tlie means of fixing a basis on which the 
theory of excitation in this curious branch of physics is even¬ 
tually and permanently to be established. 

The same class of remote laws apply equally to electro- 
m^netism as to mimnetic-dectricity; and it would be very 
diificull^ inde^, independently of those laws, to completely 
harmonize with each other the phenomena displayed by tlie 
two diluent modes of excitation. \ 

Widi regard to electro-magnetic action, the idea can hardly 
be said to be novel. Mr. Buxtonjong ago asserted that the 
magnetism of the conducting wire liecomcs polarized, and is 
the intermediate agent between the transmitted electric cur- 
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rent and the magnet employed; but the illustrations which 
have been advanced by that gentleman might possibly re¬ 
quire considerable moditication to establish a theory on those 
principles. 

I have heard brought forward, as an argument against the 
hypothesis of magnetic polarity of tlie conducting wire, an 
experiment of Sir FI. Davy’s, which showed the deflection of 
an electric current passing through air between the charcoad 
points of a voltaic battery, by the presentation of a magnetic 
pole. Such arguments can have but very little force in dis¬ 
cussions of this character; for the experiment develops hditliing 
diflereiit to the generality of electro^mognetic phaenomeno. 
If an electric current be capable of rousing into activity the 
dormant magnetic powers of ferruginous matter, no doubt 
can possibly be entertained of its susceptibility of being put 
into motion by the energies of an already formidable polarized 
bar. 

This is the extent of reasoning to which the experiment 
can be applied even under the supposition of the' electric 
current being the immediate agent in the process of magneti¬ 
zing iron or steel, and that no intervening polarizntiop of the 
conducting wire is concerned in the operation; which, in fact, 
is no argument whatever, further than might be advanced from 
any other electro-magnetic experiment. 

On the other hand, it might be inferred with a great deal 
of propriety, that if the electric current is capable of calling 
forth the latent magnetism of hard steel, in which it is pent 
up and retained^ with a degree of vigour which requires the 
greatest efforts of the exciting agent to extricate it and accom¬ 
plish its polarity even to a comparatively small extent;—^it is 
but .reasonable to expect that in those metals which do not 
possess so exalted a degree of retention as hard steel, the same 
exciting agent would accomplish a. polarity to a much greater 
extent. 

This simple induction is beautifully illustrated and. substan¬ 
tiated by demonstrable by comparative experiments on 
'soft iron and hard steel; and it was by the same mode of 
reasoning that I was first led to construct electro-magnets of 
soft iron*; since which lime the practice has been pursued 
with more than anticipated success. 

The facility of polarizing the magnetic matter, or of ar¬ 
ranging it into active polar lines by any constant exciting 
force, appears to be inversely proportional to the retentive 
quality of the metal on which tro process is performed. 

* See Transactions of the Society of Arts,&c. vol. xliii.; Phil. Mag. and 
Annals, N.S., vol. xi. p. 194. 
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The retention of ina^ctic polarity is displayed to the 
greatest extent by very hard steel. After this the retentive 
faculty diniinbhes with various gi'ades of hardness down to 
soft steel; thence by gradations downwards to the softest iron, 
which exhibits the faculty of retaining magnetic polarity, onl^ 
in a very slight degree indeed. But the facility of ma^eti- 
those bodies, and the extent to which their polarity is ex¬ 
hibited, are in precisely the reverse order; 

Now, as the retention of polarity appears to result from a 
want of facility, on the part of the metal, to readmit the mag¬ 
netic matter which the exciting agent has arranged iyto active 
polar lines on its surface and vicinal medium; and as those 
metals which display the retentive faculty in the greatest de¬ 
gree also offer the greatest resistance to the formation of 
uiose polar lines^ or to the escape of the magnetic matter 
from its ferruginous prison;—this disposition evinced by the 
metal, of resisting both thelcgrcss and ingress of the magnetic 
matter, must necessarily arise from a natural tendency which it 
possesses to refuse the transmission of the magnetic clement. 
Hence those meSnls which retain magnetic polarity in the 
highest degree may be called iiiferior magnetic conductors; 
and thdbe which retain 116 traces of polarity after the exciting 
process has ceased to operate, may be called superior mag¬ 
netic conductors, with as much jiropriety, and fur the same' 
reason, as similar terms arc employed in electricity. 

Under these considerations it will appear that hard steel is 
an exceedingly bad conductor of magnetism; because it offers 
a very great resistance to the motion of the magnetic matter. 
This resistance causes the process of magnetizing to become 
exceedingly tedious; and witb very hard cast steel it very 
seldom terminates successfully, or to the satisfaction of the 
operator. Hence, in a practical point of view, it is interesting 
to know that magnets constructiid of cast steel should never 
be harder than the blue temper. 

Soft iron being the best ferruginous conductor of mag¬ 
netism, ofiers a much less resistance to the flow of the mag¬ 
netic matter than when in any other state. The vigorous 
polar magnetic lines are therefore speedily arranged, and to an 
extent of concentration never to be accomplished on the sur¬ 
face of very hard steel. ^ * 

But the same conducting quality which gives to soft iron a 
facility excitation, also gives a facility to the return of the 
magnetic hiatter into the metal when the exciting agent is 
withdrawn; for which reason the retention 'of pmarity dis- 
];d^ed by soft iron is exceedingly feeble, and easily deranged. 
Hence it appears that, as fac 95 ferruginous bodies are con- 
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cemed, the vigorous retention of ma^eiic polaril^eidi^ted 
by some of them, and the almost total absence of this qi|aUQr 
in others, may very easily be eiqplained upon the principles 
already advanced; and perhaps it would only require tbat we 
should consider copper and other non-ferruginous metals to 
be still better magnetic conductors than soft iron, to recon<^e 
the sudden and total disappearance of polarity in them to Uie 
same principles, whether the exciting agent be magnetic os 
electric. * 


1 have deflected a magnetic needle by an electric current 
traversing an ignited charcoal conductor, as was first shown 
by the very interesting experiments of Mr. Kemp; but as we 
are not aware of the total absence of the magnetic matter in 
charcoal, the eimeriment is inconclusive, any further than aa 
an interesting fact, which has no particular bearing on the 
present discussion. 

The energies of ferruginous electro-magnets are invariably 
exalted by multiplying, to a certain extent, the number of coils 
of conducting wire.^ My laige electro-magnet, described in 
a fbrmier communication, requires twelve coils to accomplish 
its maximum of power (400 pounds). The general explana* 
tion of this fact is, 1 believe, that one wire alone is incapable 


of transmitting or conducting tiic whole of the electric force; 
and therefore a multiplicity of conducting wires becomes ne¬ 
cessary in order that the battery may be enabled to give a full 
and complete display of its electric energies. And in order to 
accomplish this object the more completely, the extremities 
of all the wires are brought as close as possible to the voltaic 
plates. The wires of the large American magnet are even 
soldered to the plates of the battery. 

I find, however, that although an addition of coils is attend^ 
ed with an accession of magnetic power until a maximum of 
polarity is accomplished, it is by no means essential that all 
those wires arrive immediately at the battery. A single cop¬ 
per wire may intervene between the coils round the iron and 
the poles of the battery without deteriorating the energies of 
the m^ic^ti which will still be displayed to a maximum, as 
decidei^ the whole system of wires were soldered directly 
to the 

My large electro-magnet is still capable of supporting its 
400 pounds, notwithstanding the electric force has to traverse 
six inches of bell-wire btfore it arrives at the coils; and alee 
six inches more from its quitting the coils till its arrival at the 


other pole of the battery ;—nn au, twelve inches of sini^e b^- 
wire. There is a limit, however, to the dimensions of the in^ 
tervening wires. If they be toe long or too thin, the magnet 
Third Series, Vol. 2. No. 1 1 . May 1833. \s B 
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will not display its maximum of mwer. With pretty stout 
bell-wire, and the length not exceeding twelve inches, I alwi^s 
succeed. The battery which-1 employ is a single pair of me¬ 
tals, sufficiently small to be placed in a pint pot. 

Th|a novel and curious fact is one of those which bears di- 
recilybn the subject in question, and in a theoretical point of 
view is of a most interesting character. In practice, also, I 
find that it is exceedingly useful; giving a facility of manipu- 
la^n so desirable in the management of very large electro¬ 
magnets, but which is not to he expected when all the extre¬ 
mities of the wires arrive immediately at the copper amd zinc. 

The theory of polar magnetic lines which 1 have advanced, 
requires not two magnetic fluids, nor indeed is it favour¬ 
able to that doctrineand if it be not fatal to the circulating 
currents of Ampere, it will at least require them to be in mo¬ 
tion in a great variety of planes, which that distinguished 
philosopher never intended they should pursue. It is possible, 
however, that electric currents arenaturallyattended with mag¬ 
netic polarity, independently of that which has been supposed 
to be excited in the wire; but it is by no means so probable 
that the existence of magnetic polarity is universally due to 
the permanency of electric currents. Electric curlrents may very 
possibly, either directly or indirectly, magnetize the terrestrial 
globe; but we have no reason whatever to believe that such 
currents are essential to give retention of polarity to steel. 

The introduction of polar magnetic lines into the theory of 
electro-magnetism would simplify the explanation of the phae- 
nomena, and reduce tliem to the principles of magnetics; and 
experiments may be shown in both sciences which are favour¬ 
able to such a conclusion, independently of any consideration 
that would reconcile to identity the electric and magnetic 
matter. 


' If if can be admitted as ah universal maxim in nature, that 
when one species of matter is impregnated with, contains, or 
is charged with another, the charged body must necessarily 
be of a grosser texture than the substance with which it is 
charged, or that the latter should be more suj^iy[^,jyi;tan the 
former; then it is possible that the magnetic matter’, wtifch is 
..the most subtle we are acquainted with in nature may insinu¬ 
ate itself into the pores oi the electric; and the latter become 
charged with the former, as decidedly, under some circum¬ 
stances, a piece of iron is naturally charged with them 
both. 


I shall not, however, on the present occasion, advance further 
into speculative suppositions of this kind, which, however 
carious they may appear in themselves, are perhaps not of 
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at Calcutta, un^r the title of " Gleanings in Science }*' a woilc in¬ 
tended to contain a mixture of original communications and of extracts 
from the best scientific journals of Europe. From the abundance and 
importance of the original communications, the “ Gleanings in Sci¬ 
ence’*, soon became as replete with novel matter as any other publi¬ 
cation of the same kind ; and the success of the work was so consi¬ 
derable in India, that application was made to publish it under the 
auspices of the Asiatic Society. The request was immediately 
granted, with the understanding that the permission was to be con¬ 
tinued as long os the publication should be under the charge of one 
or both of the Secretaries of the Society. Hence the change of title 
and present name. 

Under the modest title of ** Gleanings in Science," the first three 
volumes contain numerous and valuable papers on the Meteorology, 
Geology, Mineralogy, Zoology, Literature, and Statistics of India, to¬ 
gether with numerous chemical analyses of Indian products, and 
criticisms on works of science relating to India. We would particu¬ 
larly draw attention to the^ papers of Messrs. Wilson, Herbert,. 
Prinsep, Hodgson, Benson, Paadington, Everest, and Buchanan; 
many of whom are already well known to the European public. 

The first Number of the ** Journal" before us contains a paper by 
Mr. Wilson (now Professor of Sanscrit in the University of Oxford,) 
on the contents of the Dul-va; a memoir by Mr. Hodgson on the 
Native method of making Paper; an account of a new genus of Land 
Shells, by Mr. Benson j an examination of Minerals from Ava, by 
Mr. Prinsep; an account of a new Bridge near Hyderabad; a method 
of rectifying a Route Protraction 3 a comparison of the Indus and 
Ganges; a Summary of Meteorological Observations made at Calcutta 
in 1829,1830, and 1831; an account of the Earthquake at Lahore in 
1831; with a notice of the Population of Allahabad. To these are 
added, the proceeding of the i^iatic Society of Calcutta, of the Me¬ 
dical and Physical Society, and of the Natural History Society of 
the Mauritius; proceedings which are also noticed in the other 
Numbers. 

The other two Numbers contain memoirs of equal interest; among 
which we may mention Mr. Royle's papers on his collections of Na¬ 
tural History made in the Himalayan Mountains, &c., and on the 
Botanic Garden at Seharanpore; Mr. Benson's remarks on the 
Antelope Hodgsonii} Mr. Wilson’s analysis of the Poranas; an ac¬ 
count of the progress of the Trigonometrical Survey of India :^urly 
Observations on the Barometer in the Fortress of fcavita.dbtf ^ V j * 

Our readers will form abetter judgement of the nature and obje 
of the Journal of the Asiatic Society from this sketch of its contents, 
than from lengthened detail. We must, however, more particularly 
caU attention to the Summary of Meteorological Observations made 
atC^ib^ in 1829, 1830, and 1831, drawn up, as we understand, 
by the e^mr, James Prinsep, Esq. F.R.S., ns it contains the monthly 
and diornid oscillations of the barometer and thermometer at Madras, 
Ava, Calcutta, Benares, and Seharanpore, or at five places situated on 
an mdined plane between the 12th and SOth degrees of north latitude. 
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Wtf have little doubt that the cultivatora of science in Europe wilt 
be greatly gratified by the evidence this Journal aflTords of the activity 
of the scientific men in India j and that the work itself will prove 
highly valuable to them, adding, as it does so materially, to our stock 
of knowledge, more especially as regards that most interesting portion 
of the world. 


LXV. Proceedings ^ Learned Societies, 

‘ ROYAL SOCIETY. 

1832. A PAPER was read, entitled “On some Properties of 

Nov. 15.—-^^ Numbers in Geometrical Prwression.” By Charles 
Blacklewar, Esq. BA. Communicated by J. G. Children, Esq. Sec. 
R.S. 

Nov. 22.—A paper was read, entitled “Account of an Improve¬ 
ment in the Machine for producing Engravings of Medals, Busts, &c. 
directly from the Objects themselves, in which the Distortions hitherto , 
attending such Representations are entirely obviated." By Mr. Bate. 
Communicated by J. G. Children, Esq. Sec. R.S.* 

A paper was also read, entitled “ An Account of the Construction 
of a fluid refracting Telescope of eight inches aperture and eight feet 
nine inches in length, made for the Royal Society by George Dollond, 
Esq. F.R.S." By Peter Barlow, Esq. F.R.S. 

The author has. in former papers read to this Society, pointed out 
the great variety of cases included under the general formulae relating 
to the operation of fluid refracting telescopes, and stated the difficulty 
of selecting, independently of experiment, the particular case which 
was likely to produce the best result. This subject is pursued in the 
present paper; and the principles and calculations stated at length 
which the author has applied in the construction of the telescope 
which the Council of the Royal Society directed should be made by 
Mr. Dollond. under the superintendence of the author, in order to 
put these principles to the test of experiment, and to decide the ques¬ 
tion of the expediency of proceeding in the construction of a similar 
telescope of much larger mmensions. When the experimental tele¬ 
scope was completed, it was found that its performance agreed in every 
respect with the computed results, as well in focal distance as in 
chromatic and spherical aberration. The arrangement of the lenses 
was such, that the corrections are all of them made in the transmis¬ 
sion of the light through the flufd. and by the fluid only. The author 
atMtains from offering any remarks on the performance of this tele¬ 
scope, leaving it to those whom the Council of the Royal Society 
may Appoint, to decide upon its merits. He concludes by expressing 
his obligations to Mr. Dollond, for the readiness with which ne com¬ 
plied with all the suggestions of the author, and for the accuracy 
with which he has executed every part of the instrument, . ^ ^ 

• A notice of this improvemeut, by Mr. Bate, will be found in opr tmt 
number, p. 288.— Edit. 
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Annivermrp U^ing On St. Anifeto'^ 

/ ' ' • ■ Day, 1832. . * 

The Council uf the Hoyd Soci^y jbavo^ during the post year, used 
thetr. most e^i^t endeavours to re^qder (HelTibraryes effective for the 
"^Ur^ea d^a)iji|ence, as the means at'their disposal would enable them. 
Th^have bCra desirous, in (larticulnr, make it as complete as pos¬ 
sible in ail those dep,artmenU of science^ which it is more especially 
the object of the Royal Socie^ td cultivate and to advance. They 
have accordingly purchased^ with the advice of the Library Committee, 
such books as were more immediately required for these purposes, at 
an expense of about £1600. li was evident, however, that the mere 
possession of these books by the Society would be of little avail to 
those who wished to use them, until they were arranged and cata<^ 
logued according to^ some uniform and well-digested method. A 
Committee was therefore appointed to consider of the best plan of 
effecting this desirable object j and to suggest measures for ob¬ 
taining a correct catalogue bf the library, arranged under such 
specific heads as were best calculated to assist the inquiries of all 
those who might resort to it for information. Various plans for this 
purpose were proposed and discussed : and it was finally determined 
that in order to insure uniformity of execution, the whole labour of 
compiling the new classed Catalogue, and of conducting it through 
the press, should be confided, though still under the superintendence 
of the Committee, to one person only; provided a proper person 
could be found who was fiilly competent to so arduous a task, and 
also willing to undertake it. The Council have accordingly engagfjd 
Mr. Panizzi, of the British Museum, a gentleman of great literary 
attainments, and conversant with that kind of labour, to undertake 
this charge ; and have no doubt that he will accomplish it to the full 
satisfaction of the Fellows of the Society at large, to whom the pos. 
session of such a classed Catalogue as the one proposed, will be ad¬ 
vantageous in many ways, independently of its direct utility in refer¬ 
ence to the employment of the library. 

The whole of the sum at which the Arundel Manuscripts which 
have been exchanged for books, were vawd, has now been received 
from the Trustees of the British Museum, and the account with them 
is thereby closed. . 

The Council have also directed the printing of an edition of the 
Abstracts made by the Secretaries and entered on the Journal Book of 
the Society, of such papers as have been read to the Society and 
ordered for publication in their Transactions, from the year 1800 
inclusive, to the present time. They conceive that a collection of 
these AlMtraots, which possess in themselves much intrinsic value, 
will form ap useful sequel to the Abridgement of the Philosophical 
Transaw^Ci of which the public is alreray in possession, but which 
does not extend to a later period than the end of the last century. 
'Phis work will form two thick octavo volumes, one of which is now 
completed 'tmd ready for delivery to subscribers. The proof sheets, 
at the desire of the Council, were read over by Mr. Lubrockand.Mr. 



ChHdren, and no altorirtioni were maite except iat tffBMnectioa ,of 
errors obviously arising ftom in^ora|e trkn'sc^ptton. ^he CoaUdl 
have also directed a gt^neral Index to be made of tbe'contents of 
Transactions from the year 1821 to incluidvd^ ' r * 

Documents relating to Ihe periods and hdigh'ts of tbe Tides htudng 
been furnished to the Society, at the request c^the Council, by favour 
of the Lords Commissioners of the‘ Admiralty, who have obligingly 
ordered these returnM to be made from' the principal sea>ports of En¬ 
gland, a Committee has been ap^iointed for tlie purpose of examining 
and digesting them, and for printing such of the observations or 
results as they may deem useful. 

Hie Committee for conducting the Meteorological Observations 
have been anxious to arrange a plan for insuring their accuracy, and 
Increasing their utility* They find that standard instruments are 
much wanted for furnishing correct data in this department of science. 
This deficiency they are endeavouring to supply; and have in par¬ 
ticular been promised the kind assistance of Mr. Daniell and Dr. 
Prout in superintending the construction of a standard barometer of 
superior accuracy, on the indications of which they expect that tAle 
utmost reliance may be placed. 

The telescope, wfiich the Council, with the advice of a Committee, 
had requested Mr. Barlow to construct as an experiment, on the 
principlea stated by him in his paper in the Philosophical Transac¬ 
tions, is now completed, and will soon l>e ready for trial. 

The Council have awarded one of the Copley Medals to Mr. 
Faraday, for his discovery of Magneto-Electricity, as explained by 
trim in his Experimental Researches in Electricity, published in the 
Philosophical Hansactions for the present year. 

Oersted’s imjportant discovery of the influence of voltaic electricity 
on t magnetic needle, was rapidly succeeded by a series of minor 
onei, all tending to establish the existence of an intimate connexion 
between magnetism and electricity. The evidence, however, of that 
connexion, resting, as it did, on the mutual influence of magnets 
and wires in which electric currents ptused, and in the development 
or induction of magnetism^j^y electricity, was positive on one side 
only; to render it conclnsive, it remained to be shown that elec¬ 
tricity could be excited by magnetism: and this, by a series of ex¬ 
periments as simple as they are beautiful, founded,^on a train of 
correct reasoning, Mr. Faraday has happily accomplished. 

Although the Council consider that the discovery of magneto-elec¬ 
tricity fully entitles its author to the Copley Medal, they by no means 
limit the value of the papers in which it is detailed to this discovery, 
however important. Even the preliminary facts, as they fully esta¬ 
blish volta-electric induction, had they at the time led no further, 
would have been of the greatest value; but they were In hands In 
which they could not long remain barren, and the expectation tliay 
held out of important results was soon realized. Beyond the 
details of the discovery, the author rapidly but clearly establishes 
the laws according to which electric currents are excited by a magnet. 
He satisfactorily applies these laws to the explanation of'« very in¬ 
teresting class of phenomena previously observed, namely, the red- 
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procal action of magnets and metals during rotation. He at the 
same time establishes an important distinction among bodies which 
had long been considered as associated by phenomena common to 
them all; and gives indisputable evidence of electric action due to 
terrestrial magnetism alone. An important addition is thus made to 
the facts which have long been accumulating'for the solution of that 
mpst interesting problem, the magnetism of the earth. 

The Council have awarded another Copley Medal to M. Poisson, 
for his work entitled Nouvelle Thdorie de I*Action CapiUaire. In this 
work a great variety of problems are solved relative to molecular 
attraction, some of which had not before been attempted; but the most 
remarkable feature of the work is, the conclusion which the author 
draws, namely, that the elevation and depression of liquids in capil¬ 
lary tubes are essentially dependent on the rapid variation of density 
which takes place at the surface of the fluid, and without which, 
according to the author, that suitace would continue plane; this is at 
variance with the theory givyn in the Mjecanique Celeste, although 
indeed Laplace notices this change of density at the surface, as a 
necessary consequence of the action of the molecules upon each other 
(Supp., X. Hvre, p. 74.) The theorems and expressions of M. Poisson 
do not differ in form from those of the Mdcanigue Celeste ; but the con¬ 
stants which are involved in these equations are not expressed by the 
same definite integrals. No difference ensues in the consequences 
which are deducible from them, because the law of molecular attrac¬ 
tion being unknown, it is impossible to arrive at the value of these 
constants ^ priori, or otherwise than by observation. 

M. Poisson has calculated the vertical and horizontal press'ates 
upon a solid body plunged in a fluid: the value of the latter does not 
a^e with that given in the Micanique Cileste. According to th6 ex¬ 
pression of Laplace ihe body might take a motion of translation: to 
this objections were formerly made by Dr. Young, and it will be noticed 
with interest that these objections are now confirmed by M. Poisson. 
The Council have awarded the Medal to the author, in order to testify 
the hi^h sense which they entertain of the in^pprtance of the researches 
contained in the work in question. , v't. ^ ^ 

After the reading of the Report the proceeded to the elec¬ 

tion of the Council and Officers for 1|ie,,emuing year, when the 
following wfu^declared to be the list:— 

Preri&nt.’ His Royal Highness the Duke of Sussex, K.G.—- 
Tuamrer: John William Lubbock, Esq: M.A.—Secretaries.' Peter 
Mark Roget, M.D., John George Children, Esq.—Fore^ Stdretary: 
Charles Konig, Esq. 

Other Members of the Coundl: Francis Baily, Esq.; Captain 
Francis Beaufort, R.N.; Mark Isambard Brunei, Esq.; Rev. Wil¬ 
liam Btidkland. D.D.; Samuel Hunter Christie, Esq. M.A.; William 
Clift, Rev. James Cuoiming, M.A.; Benjamin Gompertz, 

l^q. t-^dseph Hen^ Green, Esq.; George Bellas Greenough, Esq. j 
William George Maton, M.D.; Roderick Impey Murchison, Esq.; 
William Hadedine Pepys, Esq.; Stephen Peter Rigaud, Esq. M.A.; 
Rev. Richard Sheepshanks, M.A.; Itev. Willians Whewell, M;A. 
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Linruean Spcii^,^ 

* LII^NiBAN SOCIETY. 

April 2,1833.—A pappr Iras, readt entitled^ '*On dre Afodidea* 
tions of j&tivation observable in certain Plants formerljr raferred 
to the Genus Ctec&mia.’’ Bj Mr. David Don, Libr. L.S. 

The sestivatloD of corolla is much more varied in monopetaloaa 
than in polypetalous flovrers, for, with the exception of a portion 
the Rutacea, prmcipallyfrom New Holland and South America, the 
imbricate form is found almost generally to prevail in the latter 
class. Among the monopetalous orders thd form of cestivation is a 
character of such high value as oftentimes to afford the only pal¬ 
pable distinction to the limitation of families; but the Rubiac^ 
present a striking exception, examples of almost everj' modifi^tibn 
of mstivation being afforded b^ it; and although among them it is a 
cliara<|ter of less value, still it will be found materially to assist in 
distinguishing the genera of that extenuve family. 

The genera enumerated and described by the author are Cm- 
iAona, Comihuena, Exostemat llymenodidy(mt Luculiat PinckneWp 
and a new one, founded upon the Cinchona rosea of the Hora 
ruvianat which he has named and characterized as follows:— 

i 

Lasionema. Cinchone sp. Ruiz et Pawn,' 

Calyx 5-dentatus. Corolla tubulosa, limbo 3-fida, aestivatione im- 
bricatft. lamina emettn', ^filamenta medio bsrbata: ant^ceexxh- 
rotundm, peltatasl biloculares: loculU basi solutis. iSHmwia bdo- 
bu(n> Capssda bilocularis, medio loculicido-d'ehiscens! po^spemia. 
Soj^a exigua, samaroidea. Arbor (peruviana) i^orescefiEdpani- 


LX. roseum. 

constitutes a very distinct genus, differing from Cint^ona 
^ _^in its imbricate sntivation, but likewise in the structure of 
i^e^pMfns and in the dehiscence of its capsule. So little has the ses- 
tl|vBw|lof corolla been attended to among these plants, that we find 
the genus included among the synonyms of Cmchona 'hnn- 

ctfiMa in the ATooa et Species Plantartm of Professor Kuntb. 

April l&^Readt' fvKinarks on a few rare Scottish Ptents, chiefly 
■ By Mr. David Don, Libr. L.S. 

|which bound the upper part of Porfar- 
B in the annals of British Botany, as sS~ 
taresUng additions made to the Sottish 
‘Jr, the late Mr. Geor^ Don, of Forfar, 
and which the discov^dsXf more recent Investigators have shown 
to be still far from being aS^austed of novelties. 

The vegetation of Clova is remarkable for its comparative Inxit- 
riahee, many plants of similar species beinff found of a more gigan. 
tic size than are to be met with on Ben Xawers,' Ben Netis, mid 
Cairngorum, and in general they are fotind at Aiuch lower 
tiona on the 'Clova range; which may perh^ sufliciently account 
for l^eirincrease in stature. ^ > 


from the Clova mot 
llie mountains 
shire, have long beef 
fording many of those. 
Flora, by the author^Y 
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Boyal^ JMt'onomical Society. 

Lychnis alpina. * 

This elegant littJe plant was first discovered by the late Mr. Don 
in the summer of 1795 ; and again accidentally met with in consider¬ 
able abundance by Sir John Ogilviei Bart, in August last. Tlie 
specimens from Clova agree in eveiy respect with those in the Lin- 
nsean Herbaruim. The capsule in this plant is uniformly five>celledt 
but the thin partitions in the advanced state are found occasionally 
partially obliterated. 

Mulgedium ALPiNUM. Sonchus alpinus cf Linnaux. 

The late Mr. Don was acquainted with several stations for this 
plant; and Dr. Graham’s party found it in five different places, some 
of them being seven or eight miles apart. One or two of the sta¬ 
tions are fortunately quite inaccessible, so that the plant is not likely 
to be entirely eradicated. 

It is singular *hat of this, which is also a Lapland plant, there is 
no specimen in the Linneean Herbarium; the two so named are North 
American species, and apparently from the Upsal garden ; one of 
them being SoncAus Jtmrvianus, and the other example (which has 
also the number of the Species Plantarum attached to it,} Sonchus 

S tiiaHu of Lamarck, the Leucophaus of Willdenow. Both these are 
so species of Mulgedium ; and our late excellent President, misled 
by the number attached to the specimen in the Linnsan Herbarium, 
has been induced to publish this last as the real alpinus^ substitu¬ 
ting for the actual plant the name of coeruleus. All these plants more 
naturally associate with Laduca than with Sonchus, only difierlng 
from the former in the less attenuated apex of the achenia, * 


ROYA]d ASTIIONOMICAL SOCIETY. 

Dec. 14,1832.«--The following communications were read;— ^ 

I. Extract of a letter from Professor Santini to Professor Jiity, 
dated Nov. 23, 1832. Communicated by Professor Airy. 

M. Santini succeeded in making several observations of Biela's 
comet, which are given in the monthly notices of the Society. 

On his own observations and those of Sir J! Herschel, M. Santini 
observes:— 

It is remarkable that its place should have been found nearly 
intermediate between my ephemeris and that of M. Damoiseau; 
from vdiich it seems to mllow, that the line of perihelion passage 
was badly determined in both, which is probably owing to the as¬ 
sumption of a constant orbit through the whole period, in tlie cal¬ 
culation of tho co-ordinates for the computation of the perturba¬ 
tions; and as, in May of last year, the comet approached very near 
to Jupiter, a slight error in these co-ordinates may have had a 
sensibw influence on the perturbation of mean motion, on which 
depends the return to perihelion. 

«<[ hMyked carefully for Biela’s comet on several evenings in 
September, with the equatorial of this observatory, but I could not 
discover any thing that had the least resemblance to a comet. The 
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telescope is one of FVauiihofer'a, of three inches aperture, and is 
very clear. I hear that it was observed at Rome on Sept. with 
a telescope made by Cauchoix, of eight inches aperture, and that it 
was extremely faint. I was absent from the 'Observatory from the 
middle of October to the Slat, on whiph evemng 1 found it easily 
between the places given by* the two systems of elein'ents', as you 
inform me Sjr J. Herschel saw it in September. At Milan it was 
observed on Oct. 24. On the last eveidngs it was very faint and 
veiy difficult - to observe: in general, the least disturbance of the 
atmosphere extinguished it entirely." 

II. Various observations made at the observatory of St. Helena 
by Lieutenant Johnson ; consisting of, 

1. Stars observed with the Moon from March to July, ]832. 

2. Observation of the solstice of June 18S2. 

.S. Observadon of the Solar Eclipse of July 27, 1832* 

HI. Investigation of a rule for clearing the apparent distance of 
the centres of the Sun and Moon from the e&cts of parallax and 
refraction. By Charles Blackburn, B.A., late R.M. Collegu* 

In the Monthly Notice for May 1832 is ^ven a formula of Baron* 
Zach for the solution of this problem. The metliod proposed by 
Mr. Blackburn is similar in principle, so far as it consists in deter¬ 
mining the true distance by the application of certain corrections 
to the apparent distance; but differs in the manner of obbuning me 
corrections, which are two in number instead of four. 

ly. Observation of the Transit of Mercury of May 5, 1832. 
Made at Utrecht, by Professor Moll. 

The author first notices the observations made in Holland at the 
poucuding transits of Mercury in 1661, 1697, 17^3, 1799, and 1802, 
0^ tl||en proceeds to state the preparations that were made to ob- 
present transit. A taole contains the result of the obser- 

viltiiniB. 

Even with such small powers as 6-1^ and 76 of the achromatic 
telesd^pes of FVaunhofer and Dollond," Dr. Moll observes, “luoiiJd 
plainly perceive a grayish spot on the dark disc of Mercury.-- As 
soon as 1 had perceived it, 1 asked my assistants whether diqr saw 
any thing particular on Mercury. One of them instantly replied, 

* Do you mean the tahUe spot 9' On applying higher powers (as 110 
and ISO to the 42-inch, and 96, 144, 216, and 324 to the 6>feet,) 
t^e same appearance was always visible. Its periphery was not 
well defined, but seemed gradually to sink fVom a grayira White to 
the dark colour of the planet's disc. Constantly appeared on'the 
same part of the disc. 

‘“After the observation, looking in Schroder's Hetmc^ntf^ic 
Rraements, I was much surprised to find that both Schroder and 
Professor Harding had observed a similar appearance during the 
transit of 1799. lliey even attempt a delineation of the objecti in 
which there are two separate spots. I cannot say that 1 saw imy 
thing resembling this, as it seemed tp me wd others that there vku 
one grayish undefined spOt on the black disc of Mercury. 

** I must not here omit the circumstance, thdt this gray spot was 
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taoBt tJcarlv visible when the ey^ hod faa3 so^e rest. On applying 
it then to tiie glassy it eras most easily distinguished. 

' ’<The observers,at Dr. Van Birek’e house saw nothing of this 
singular pluenotneron.’. 

**doide observers state, that ifffonner transits a cdoured lighter 
xSttgVjsedakedf to surround the orb of Mercury on the Sun’s disc. 
Ahcdedhrg lo Plantade, an appearance of the sort wm seen at the 
Jtapt8if^c^'l736. Ilaugergues saw the same in May i786i in Nor. 
ITi^'and 1799 . He calls it an illuminated ring, «n anneaa htnrineux. 
W^thhig, however, of the kind is mentioned in Delambre’s account 
cf the transit ol|>1799, nor in that of Mesuer of that of 1786. Pros- 
perui and Femer, however, speak of it as observed during the transit 
of 1786. But the most circumstantial account of the phsenomenon 
is that of*Harding and Schroder, during the transit of 1799. They 
describe it exacMy as we saw it, both with the 42-inch md 6-feet 
telescopes. J nehklous ring of a darker iinge^ aj^oacking to the 
vkieH-coloury appeared to surround 'Mercury s disc. Near the planet 
the colour was darkest. Now, what we saw, and Schroder and 
ISilrdfng saw, is exactly the reverse of what is mentioned by Flan- 
ti^4ahd Prosperin. They talk of a luminous rings we saw, or at 
l^t tl^ink we saw, a darker, more deeply-^cohared tone surrounding 
Ljungberg saw also a dark nebulous ring round Mer* 
Copenhagen, in 1802*. 

.<_'.TO *Offlutation of Saturn by the Moon. Observed at Utrecht, 
and Mr. G. R. Fockens, 8th of May, 1882. 
liwa phsnomenon was observed at Leyden, by P^v^is^ 
Pyleqfl^tek and Mr. Kaiser. * .r 

on the fifth Catalogue of Double Stars, ccmt^ 
uicatww rile Society, June 7th, 1832. By Sir J. F. W. 

Vll. Stars observed with the Moon at the Royal Ohset^ato^ji 
Greenwich, in the months of October and November, 183^;' „ 

Stars observed with the Moon, 'at the Cambrid|^ Obser* 
vatory, in November and December 1892. - < 1 ; 

December 10, at 12" 21"* 53**86 Cambridge sidereal time, or 
19" 1*" 32**8 Greenwich mean solar time, S Cancri disappeared at 
the Moon’s bright limb. The limb was uneven, and the star seemed 
to run along one long Inountain slope before it disappeared. The 
time is uncertain two or three seconds* 

There was laid on the table, amongst other presents, a MS. copy 
of Dr. Haley’s astronomical observations made at the Royal Obser¬ 
vatory at Greenwich, copied firom the oridnals by order of the Lords 
CommissionerB of the Admiralty, and by them presented to the 
Society. 


PHILOSOPHICAL SOCIETY OF CAMBBIDGE. 
Mareilill.—A Mmnoir by the Marchese Spineto was read, con- 
tahung ob^etions to the chronological system of Sir Isaac Newten; 
and reasons for prefeiring the%iore extended chronology, which is 

* Zacb. Mouatl. Corrc^p. vol. viii, 1803, p. 335. 
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suggested by thestudy*'o^gyptiiiii«ntiqQUies», After the 
Dr. Jermyn lexhUnted TaiieuB antiqaitieej feund in essooiatjQn |ril£ 
bones partly interred and partly deposited in urns, whicbbave'been 
discovered at Exning and Bartfoiv in this nqitSM&piubood. • 

ProfesBor Sedgwick also gave an accspunti 'llluBlratedby dfi^ingt 
and sectitxis^ of the geology of North Wales; He ptat^ thaVl^ 
various traverses across Caernarvonshire and Mi^^toftthshirek it 'vijtfiii 
ascertained that the strata of that district are besif into' sd^eaitt^ 
troughs^ of which the anticlinal and tynclinal lines eccnr ^teon^tl^f 








line.” The direction of these lines is nearly N*E. 1^ N. and S. 
by S.; and they appear to pass through the foilowiitf points «■— 
(1.) Near Caernarvon; (2.) Mynydd Mawr; (8.) Gam Drws- 
y-loed; f4<.) Moel Hebog; (5.) Moel Ddu; (6.) Mtwien Font* 
aber-glass-lyn and Criccieth; (7.) The Great Merioneth antidUnalj 
(8.) The west side of the Berwyns; (9.) The calcareous beds to tte 
. west ofLIanarmonFach. The bearing of these facts upon the geaa* 
ral views of Elie de Beaumont was noticed; and it was observed th^ 
the approximate parallelism of the most prominent mountain^cfiiai^* 
of Wales, the Isle of Man, Cumberland, and the .South of Scodand# 
corroborate the. justice of hu theory up to a certain point.irad* 
thpugb, on a wider scale, these apparently parallel straij^^iqpp 
may be found to be portions of curves of small curvature. 'Isr rA a 

April 29.^The following notice W Professor Miller 
At the Oxford i^eeting of the British Association, 

announced the discovery of a series of fixed linKwTha 
formed by light that had been transmitted throu|^||ra^ 
i^id M*. As it does not appear that Sir D. Brewster exswl(^ she 
^fi^^pmduced by any of the other coloureil gases, I beg'to-'tifl^ 
the Btf^ety 'a short account of some experiments which I mkde 
conjoimly with Professor Daniell, in the laboratory of King's Col¬ 
lege. 

In these experiments the light of a gas^lamp, after having passed 
through a jar filled with the vapour to be examined, was made to 
converge to a focal line by interposing a tube fill^ with water. 
The line of light thus obtained was then vipwed through a prism, 
with the assistance of a small telescope attached to the prism, in 
such a position that the incident and emergent rays made equal 
angles with the first and second faces of the prism. 

When the air in the jar was slightly coloured with the vapour of 
bromine, the whole of the spectrum aifas seen interrupted by pro¬ 
bably more than a hundred equidistant lines; as the vapour became 
denser the blue end of the spectrum disappeared, and the lines in 
the red part grew stronger. 

When the light was transmitted through the vapour of iodine, a 
series of equidistant lines were seen exactly resembling those pro¬ 
duced by bromine;—a new and unexpected analogy between two 
sulMtances which have so many oth#properties in common, 
density of the vapour of iodine did not appear to have any sensible 
e&ct upon the visible extent of the spectrum. 

Chlorine extinguished the blue end of the spectrum without pro- 
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dacing any lines. The total absence of lines cannot, however, be 
inferred from our observations, as the apparatus was not very care¬ 
fully adjusted. 

Euchlorine produced a number of broad lines at irregular inter¬ 
vals in that part only of the spectrum which was extinguished by 
chlorine. . ■ 

Lastly, the Vapour of indigo was tried, but without producing 
any lines. The hear approach of the temperature at which indigo 
is decomposed to that at which it is volatilized, made it difficult to 
dhtain enough of tlie vapour to give a decisive result in this case. 

W. H. Miller. 


COMMEMORATION OF THE CENTENARY OF THE BIRTH OF 

I>R. PRIESTLEY. 

Addresses delive, ed at the Commemoration of the Centenary of the 
Birth of the Rev. Joseph Pbiestley, LL.D. F.R.S., regarded as the 
Fovnder or Pneumatic Gbbmistet, holden in Freemasons’ Halit 
London, March 25, 1833. 

[In our last Number we briefly noticed the Commemoration of the 
Centenary of the Birth of Dr. Priestley, giving the names of some of 
the patrons and cultivators of science who were present. We now 
redeem our promise of publishing a more complete view of the pro. 
ceedings, by giving a report of the addresses which were delivered on 
this interesting occasion.] 

At the curamencement of the proceedings ^ecially a pj i ioj^i atey 
to the commemoration, Wii>liam Babinoton, M.D. 
dent, addressed the assembly to the following effect:— - 

Gentlemen,—I am very desirous to have it distinctly unde^i^fcdt^' 
that I have not presumed to be your Chairman, on the preiS(Rbvf|(a-< 
morable occasion, in conformity either with my own indliiiMitIh, oi’ 
my own judgement, but in compliance with the reqnesY el^-eeveral 
much respected friends of our Committee of Stewanls, w£th'whose 
widies 1 found it impossible not to comply. I therefore tmst that 
you will have the kindness to make the necessary allowance; ond-l 
am not without hope that my best endeavours, aided by your Mendly 
assistance, will effect tiie object of our present meeting to our entite 
satisfaction. 

Gentlemen, you must already be sufficiently aware that the object 
for which we are now assembled is to commemorate the Centenary dP 
the Birtlw>f a very distinguished and highly gifted individual, Da. Jo¬ 
seph PaiasniBT, the principed founder of pneumatic chemistbt. I 
had the gratificatkai knowing him personally, but not until he had 
himself, by the novelty and importance of his researches, become 
known to all the world. The principal founder of pneumatic chemis¬ 
try he UjR^kmbtedly was, if not the'sole inventor; for although it may 
be gr a n ^ that he had, in a few isolated instances, been anticipated, 
yet I may venture ta assert, v^jthout fear of contradiction, that, dn- 
ring the period in which he was actively engaged in that department 
oi ^^imental science, he gave more evidence of original genius, 
e^ibited more novelty, made more numerous experiments, and ob- 
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tainSd more important and valuable results, tiian could be justly 
daimed on behitf of any of bis ootemporaiies. 

To the correctness of this statement I have reason to expect that 
Butiafactoiy testimony vill be given, in the course of the evening, by * 
several friends present, whose authority on this subject will not be 
^hsputed. If in estimating' vifhat we owe to the discoveries of this 
most sagacious and successful inquirer, 1 may be allowed to refer to 
the benefits which they have conferred upon maifkind in reference to 
my own profession, I ihay ask what, before the time of Priestley, did 
we know of the constitution of the atmosphere,—of the'composition 
of water,—of the nature of mineral 82 mngs ? And we not com¬ 
paratively ignorant of the composition of metallic oxides, mineral 
acids, and many other of the most active articles of the Materia 
Medica ? I may also be permitted to remind you, that for the pur¬ 
pose of applying certain of the elastic fluids, or gases, to the treat¬ 
ment of pulmonic diseases. Dr. Beddoes. of the University of Oxford, 
quitted his employment as ptOfe!!^r, to settfe^himself at Bristol; and 
that it was td the necessity of his requiring assistance in this pursuit 
that we are indebted for the additional light thrown on cliemical re-, 
search by the genius of the immortal Davy. Had oxygen gas alone 
been the fruit of Dr. Priestley’s investigations, the obligations con¬ 
ferred on our profession must have been indelible. Of this I ^ght 
adduce a proof by referring to an occurrence, the particulars of which 
were made public by myself in the year 1807 ; and as they may be 
considered not altogether irrelevant, I will, with your pormission, 
briefly Btate them. 

persons, servants in a public-house in the neighbourhood of 
Aldermanbuiy, where I then resided, the one a lad of 13 years old. 

a man of 35, having gone to bed in a small room in which 
a^henuier oi lifted charcoal had been left burning, were found the 
next Brnming m a state of complete insensibility. lad had fiiUen 
on the floor, and appeared quite lifeless; and ^ endeavours at re- 
suBcitatian in his case proved unsuccessful. In the man some signs 
of life still remained. Before my arrival he had been remofved into 
a large chamber, and a few ounces of blood had been taken from his 
am. From these measures, however, no improvement had been ef¬ 
fected. 1 found him still quite insensible; his countenance pale, his 
respiration imperfect, his pulse siuking, his tongue protruding, and 
his under jaw in a state of spasm. In this apparently almost hope¬ 
less state, it occurred that the most likely means of restoring vitality 
would be to produce artificial respiration, wd at the same time to 
employ oxygen gas in plaoe of atmospheric ur. Having by good 
fortune a portable galvanic trough at my command, and being promptly 
supplied by my friend, Mr. WUliam Allen, with the necessary quan¬ 
tity of oxygen gas, there was little or no loss of time in making the. 
experiment. Nothing could be more satisfactory than tiie re^t. 
At every applicati(Hi ^ the galvanic conductor to the lower and an¬ 
terior part of the chest, a muscular spasm ensued, by which the chest 
was expanded, and an ppportunity was consequently gii^en for the 
introduction of the oxygen gas with obvious effect. By a repetition 
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\utd.cpikttixiiaiH)e of tfajs proceeding,,we bad‘tiie 
thflA our ^deovouTB were completely eucces^, fbe num 
end reetor^toliealth. ' 

Nof copeidertng myself at liberty to trespass further oii your time. 
1 have dow. Gentleipen, to requ^t that you will rise from yotar sei^, 
and, ui reverential siWce, drink '* Tp tiie Memory at 'Ib. Josepli 
IVu»til|n|, ti^e Pounder of Frieumatic Chemistry.’* 

The Pi^sidentnext c&Ued upon the assembly to mUrIc'iA a sipdlar 
manner its respect for the memory of those other distinguished indi¬ 
viduals of our country who laboured with Dr. Priestley in the same 
field of BciencCt and who have since also paid the debt of nature. 
The list, he observed, Vtould be long,—commencing with Black, Ca¬ 
vendish, and Kirwan, and ’ending with Wollaston and Davy. ‘ 

• 

The meeting was^then ai^dfus^ as follows by Dr. Daubbnt, Pro¬ 
fessor of Chemistry at ^xford. whose name had been connected by 
the President with an e^pressitm. olVeapect for that University. 

In the name of the University^f Oxford, I beg leave to return you 
my best thanks for the honoiJI you have done thht body on the present 
occasion. I receive the toast with the greater satisfaction, as an evi¬ 
dence of the good feeling that subsists, and which 1 trust may ever be 
rriftiTi^ined, between men engaged in the common cause of discover¬ 
ing and of disseminating truth, whether they may chance to belong 
to the older institutions of the country, or to those whicdi have more 
recently sprung up amongst us. I can assure fim, on part of 
the University, that the same feeling is reciprocally felt towards 
you; and that although we in Oxford^pro considered to be more in¬ 
tent on training and disciplining the mnds of youth for the future 
reception of scientific knowledge than in inculcating the ef 
any particular science, yet that for this very reason perhaps 
the more sensijble of the debt of gratitude we owe to such Indivi¬ 
duals as the one w4 are this day met to commemorate, who acted 
as the pioneer in a new path of discovery.—fiilly aWare that our 
theories and systems, however log^cel and ingenious they may be, 
would, without the assistance of the facts brought together by the 
labours of tiiese experimentaliStB, turn out as baseless and as unsub¬ 
stantial, as are those of the ancients on matters of physics, wh(Me 
writinga amuse us in our closets. Neither ought an ecclesiastical 
body ]^e ours to be unmindful of the services rendered even to the 
cause of lel^ion by one in particular of Dr. Priestley's chemical dis¬ 
coveries ; mean that of the carbonic acid exhaled by animals being 
found to constitute the food of plants /—a discovery which, more 
poduqis than any other within the whole range of chemistry, is cal¬ 
culated to evince the ad^itation of one part of nature to another, 
and which, ripened and confirmed as it has been by the subsequent 
researchM of Saussnre and others, suggests to vs the means 1>y 
which Creator preserves* to the atmosphere, unchanged, even to 
the end of time, that identical' constitution and those precise pro¬ 
perties, which we know to be best adapted^ the wants of the ani¬ 
mal end the y^table cretftion; ordeuiin|^at every blade of grass 



' Mr^W. Sturgeon on the Themy qf Magnetic ^Slectricity, 

ce^ned, the 'vigoi^us retention of maCTeUc poUrily ^chibited* 
by ,$onie of them, and the almost total absence of this'qu^ity 
in others, ‘may very Easily be explained upon the peiftciples 
already advanced; and perhaps it would only'require that we 
shoqld consider cppper and other tion-ferruginous metals to 
be still better ma^etic' conductors t^an'spft iron, to reconcile 
the sudden and total disappearance df poIoriQr in them to'tlie 
same principle, whether tlie excidiig agent be niagnetrc or 
electric. 

I have deflected a magnetic needle by an electric current 
traversing an ignited charcoal conductor, as was first shown 
by the very interesting expej’iipenis.qf.Mr. Kemp; but as we 
are not aware of the total absepda'pf. the magnetic matter in 
charcoal, the experiment is- incoiicl^ivf, any further than as 
an interesting fact, which hits' no'* particular beaiang on the 
present discussion. ^ ^ 

The energies of ferruginous fetecft-o.magnets are invariably 
exalted by multiplying, to a certain extent, the number of coils 
of conducting wire. My large electro-magnet, described in 
a former communication, requires twelve coils to accomplish 
its maximum of power (400 pounds). The general explana¬ 
tion of diis fact is, 1 believe, that one wire alone is incapable 
of transmitting or conducting the whole of the electric force; 
and therefore a multiplicity of conducting wires becomes* ne¬ 
cessary in order that the^Jattery may be enabled to give a full , 
and complete display of its electric energies. And in order to 
accomplish this object the more completely, the extremities 
of all the wires are brought as close as possible to the voltaic 
plates. The wires of the large American magnet are even 
soldered to the plates of the battery. 

1 find, however, that although an addition of coils is attend¬ 
ed with an accession of magnetic power until a maximum of 
polarity is accomplished, it is by no means essential that all 
those wires arrive immediately at the battery. A single cop¬ 
per wire may intervene between the coils round the iron and 
the poles of the battery without deteriorating the enei^ies of 
the magnet, which will still be displayed to a maximum, as 
decided^ as if the whole system of wires were soldered directly 
to the plates. ' | 

My large electro-magnet is still capable of supporting its 
400 pounds, notwithstanding the electric force has to traverse 
six inches of bpU-wire before it arrives at the coils; and also 
six inches more^rom its quitting tKh coils till its arrival at the 
other pole of the battery;—in ail, twelve inches of single bell- 
wire. There is a lli^it,i however, to the dimensions of the in¬ 
tervening wires.' be too long or too thin, the magnet 
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will not display its maximum of power. With pretty stout 
bell-wire, and the length not exceeding twelve inches, I always 
succeed. The battery which 1 employ is a single pair of me¬ 
tals, sufficiently small to be placed in a pint pot. 

This novel and curiousdact is one of those which bears di¬ 
rectly on the subject in question, and in a theoretical point of 
view is of a most interesting .character. In practice, also, 1 
find that it is exceedingly useful; giving a facility of manipu¬ 
lation so desirable in tqe mainagement of very large electro¬ 
magnets, but which is not to be expected when all the extre¬ 
mities of the wires arrive immediately at the copper and zinc. 

The theory oipolar magrutic lines which I have advanceil, 
requires not two magnetic flpids, nor indeed is it favour¬ 
able to that doctrine; ^nd if it ' be not fatal to the circulating 
currents of Ampere, it will at l^ast require them to be in mo¬ 
tion in a great variety of.'plftnes, which that distinguished 
philosopher never intended Mey should pursue. It is possible, 
however, that electric currents are naturally attended with mag¬ 
netic polarity, independently of that which has been supposed 
to be excited in the wire; but it is by no means so probable 
that the existence of magnetic polarity is universally due to 
the permanency of electric currents. Electric cjjrrenta may very 
possibly, either directly or indirectly, magnetize the. terrestrial 
globe; but we have no reason whatever to believe that such 
currents are essential to give retentien of polarity to ste^l. 

The introduction of polar magnetic lines into the theory of 
electro-magqetism would simplify the explanation of the phaa* 
nomena, and reduce tliem to the principles of mi^etics; and 
experiments may be shown in both sciences which are favour¬ 
able to such a conclusion, independently of any consideration 
that would reconcile to identity the electric and magnetic 
matter. 

If it can be admitted as an universal maxim in nature, that 
when one species of matter is impregnated with, contains, or 
is charged with another, the charged body must necessarily 
be of a grosser texture than the substance with which it is 
charged, or that the latter should be more subtle than the 
former; then it is possible that the magnetic matter, which is 
the most subtle we are acquainted with in nature, may insinu¬ 
ate itself into the pores of the electric; and the latter become 
charged with the former, as decidedly, under some circum¬ 
stances, as a piece of irpn is naturally charged yjrith them 
both. ‘ ^ • 

1 shall not, however, on the present occasion, advance further 
into speculative suppositions of this Idnd, which, however 
curious they may appeal' in themselves are perhaps not of 
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much interest in the present stage of our knowledge of physi¬ 
cal operations. 

[To be continued.] 


LXllI. Note on Mr. Potter’s Reply. By William R. Ha¬ 
milton, Esq. Andrevss* Professor of Astronomy in the Uni¬ 
versity of Dublin, and Royal Astronomer of Ireland *. 


I^ROM Mr. Potter’s Reply, published in the April Num- 
her of the London and Edinburgh Philosophical Magazine, 
I collect some additional facts respecting his experiment of 
prismatic interference, which do not seem to have been stated 
in his first account of that experiment. In Mr. Potter’s first 
paper, the stress of his objection to the undulatory theory of 
light seemed to be laid on the observed direction of a certain 
deviation; to which he opposed his calculated decrease of a 
certain hyperbolic ordinate. 1 showed that this observed fact,, 
of deviation in the observed direction (towards die thickness 
of the prism), could be accounted for by the prismatic aber¬ 
ration of figure, which changed the decreasing hyperbolic or¬ 
dinate to an increasing ordinate of a certain other curve. But 
1 was of course aware that this prismatic aberration, though 
a cauto'acting in the observed direction, might not be ener¬ 
getic enough to account for the whole, or even for the greatest 
part the observed effect; and that whether aberration was, 
or was not, an adeyaate as well as a real cause (on the undu¬ 
latory theoiy of light), must depend on the comparison of my 
calculated formula; with the observed magnitude of the devia¬ 
tion, of which Mr. Potter had not given any measure, or even 
any estimate. I am happy to have been the means of indu¬ 
cing Mr. Potter to bring forward some additional testimony 
on this impoitant point: and willingly admit, that according 
to this new testimony, there remains, after allowing for my 
suggestions, a large residual phaenomenon. 

Dublin, April 13,1833. 


LXIV. ReviewSf and Notices respecting Neva Books, 


Journal of the Asiatic Society of Calcutta, Nos, 1, 2, and 3; mih 

Plates. Calcutta, 1832. 


W E ^ particularlydesirous ofcalling the attention of our readen 
to mis valuable monthly periodical, which we are afraid is by no 
means so well known inEuropeas its merits entitle it to be. The present 
Numbers form the continuation of a scientific journal, published also 
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atcCftlcutta, under the title of ** Gleanings in Science a work in¬ 
tended to contain a mixture of original communications and of extracts 
frtfm the best scientific journals of Europe. From the abundance and 
importance of the original communications, the '* Gleanings in Sci¬ 
ence” soon became as replete with novel matter os any other publi¬ 
cation of the same kind j and the success of the work was so consi¬ 
derable in India, that application was made to publish it under the 
auspices of the Asiatic Society. The request was immediately 
granted, with the understanding that the permission was to be con¬ 
tinued as long us the publication should be under the charge of one 
or both of the Secretaries of the Society. Hence the change of title 
and present name. 

Under the modest title of ** Gleanings in Science," the first three 
volumes contain numerous and valuable papers on the Meteorology, 
Geology, Mineralogy, Zoology, Literature, and Statistics of India, to¬ 
gether with numerous chemical analyses of Indian products, and 
criticisms on works of science relating to India. We would particu¬ 
larly draw attention to thc^ papers of Messrs. Wilson, Herbert, 
Prinsep, Hodgson, Benson, Paddington, Everest, and Buchanan; 
many of whom are already well known to the European public. 

The first Number of the ‘‘Journal *’ before us contains a paper by 
Mr. Wilsdn (^now Professor of Sanscrit in the University of Oxford,) 
on the contents of the Dul-va; a memoir by Mr. Hodgson on the 
Native method of making Paper; an account of a new genus of Land 
Shells, by Mr, Benson ; an examination of Minerals from Ava, by 
Mr. Prinsep; an account of a new Bridge near Hyderabad; a method 
of rectifying a Route Protraction ; a comparison of the Indw and 
Ganges; a Summary of Meteorological Observations made at Calcutta 
in lb^9, 1830, and 1831; an account of the Earthquake at Lahore in 
1831 j with a notice of the Population of Allahabad. To these are 
added, the proceedings of the Asiatic Society of Calcutta, of the Me¬ 
dical and Physical Society, and of the Natural History Society of 
the Mauritius; proceedings which are also noticed in the other 
Numbers. 

The other two Numbers contain memoirs of equal interest; among 
which we may mention Mr. Royle's papers on his collections of Na¬ 
tural History made in the Himalayan Mountains. &c., and on the 
Botanio Garden at Seharanpore; Mr. Benson’s remarks on the 
Antelope Hodgsonii j Mr. Wilson’s analysis of the Poranas j an ac¬ 
count of the progress of the Trigonometrical Survey of India ; Hourly 
Observations on the Barometer in the Fortress of Cavita, &c. 

Our readers will form abetter judgement of the nature and objects 
of the Journal of the Asiatic Society from this sketch of its contents, 
than from lengthened detail. We must, however, more particularly 
call attention to the Summary of Meteorological Observations made 
atCalciiita in 1829, 1830, and 1831, drawn up, as we linderstand, 
by the editor, James Prinsep, Esq. F.H.S., as it contains the monthly 
and diurnal oscillations of the barometer and thermometer at Madras, 
Ava, Calcutta, Benares, and Seharanpore, or at five places situated on 
an inclined plane between thq 12th and SOth degrees of north latitude* 
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We have little doubt that the cultivatora of acience in Europe will 
be greatly gratified by the evidence this Journal affords of the activity 
of the scientific men in India; and that the work itself will prove 
highly valuable to tliem. adding, as it does so materially, to our stock 
of knowledge, more especially as regards that most interesting portion 
of the world. 


LXV, Proceedings ^ Learned Societies, 

ROYAL SOCIETY. 

1832. A PAPER was read, entitled “On some Properties of 
Nov. 15 .—A R. Numbers in Geometrical Progression." By Charles 
Blacklewar, Esq. B.A. Communicated by J. G. Children, Esql Sec. 
R.S. 

Nov. 22.—A paper was read, entitled “Account of an Improve* 
ment in the Machine producing Engravings of Medals. Busts. See, 
directly from thd Objects ih^selves, in which the Distortions hitheVia 
attending such Representations are entirely obviateck" By Mr. Bate. 
Communicated by J: G. Children, Esq. Sec. R.S.* * 

A paper was also read, entitled “ An Account of the Construction 
of a fluid refracting Telescope^)! eight inches aperture and. eight feet 
nine inches ht^length, madefor<thelloyaISociet^by 6eorge Dollond, 
Esq. By Peter Barlow, Esq.’F.ll.S. ’ 

The author has, in former papers read to this Society, pointed out 
the great variety of cases included under the general formulae relating 
to the operation of fluid Wracting telescopes, and stated the difficulty 
of selecting, independently of experiment, the particular case which 
was likely to produce the best result. This subject is pursued ii|, the 
present paper; .and the principles and calculation! stated at length 
which the author'has applied ip the construction of the telescope 
which the' Council of the Royal Society directed should be made by 
Mr. Dollond, under the superintendence of the author, in order to 
put these principles to the test of experimenll and to decide the ques¬ 
tion of the expediency of proceeding in the (construction of a similar 
telescope o^mueh larger dimensions. When the experimental tele-' 
scope was completed, it was found that its performance a^ed in every 
respect with the computed results, as well in focal distance ds in 
chromatic and spherical aberration. The arrangement of the lenses 
was such, that the corrections are all of theii thode in the transmis- 
aion of the light through the fluid, and by the’fluid obly.' The author* 
abstains from offering any remarks on the performance of this tele¬ 
scope, leaving it to those whom the Council of the Royal Society 
may appoint, to decide upon its iherits. He concludes bj^ expressinjr 
his obligations to Mr. Dollond, for the readiness with which he com¬ 
plied with fill the sttggestibnB«of the author, and for the accuracy 
with which he has executed every ^art. of .the instruiRgnt. * 

• A notice of this impf^vemeut, by Bate, will bo found in our last 
nufflbef, p. 288.—Eoix. 
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Society, 


Beport of tke Council to the Anniversary Meeting on St. Andrew^e 

Day, 1832. 

The Council of the Iloyal Society have, during the pa^t year, used 
their most earnest endeavours to render the Library as effective for the 
pur|K>ses of science, as the means at their disponal would enable them. 
They have been desirous, in particular, to make it as complete as pos¬ 
sible in all those departments of science, which it is more especially 
the pbject of the Royal Society.to cultivate and to advance. They 
have accordingly purchased, with the ad\ice of the Library Committee, 
such books as were more immediately required for these purposes, ai 
an expensq of fibout £ 1600. It was evident, however, that the mere 
possession of these books by the Society would be of little avail to 
those who wished fo'use them, until they Were arranged and cata¬ 
logued according to some uniform and well-digested method. A 
Committee was therefore appointed to consider of the> best plan of 
ejecting this desirable object j and to suggest measures for ob¬ 
taining a correct cataloguj^ of the library, arranged under sudi 
specific heads qp yvere best calculated to assist the inquiries of all 
those whonmight>resort to it information. Various plans for this 
])urpose were proposed and discussed: and it was finally determined 
that in order to insure uniformity of execution, the whole labour of 
compiling tlie n'ew dassed Catalogue^, and of conduotiag it through 
the press, should be confided,^th6ugh %till under th^ superiirtcndence 
, of the Committee, to one ^rson only; provided a proper pefson 
could be found who was fully competent to so arduous a task, and 
also willing to undertake it. The Councit^jiave acsordtngVy engo^d' 
Mr. Pnnizzi; of the British Museum, a gentleman of great literary ' 
attainments, ami conversant with that kind of labour, to undertake 
this charge; and’Hiave no doubt that hesvill accomplish it to the full** 
satisfaction of the Felibws of the Socie^ at [arge/towwbonrdic pos. 
session of sudi a classed Catalogue'sm ^.pne proposed, will be ad¬ 
vantageous in many ways, independently of its direct utility in refer¬ 
ence to the employmenli^f the library. > ' 

The whole of the sum at which the Arundel Manuscripts which 
have been exchanged fdr bodl^ were valued, has nqw been jrpeeived 
from the 'Frustees of the Qjiti^ Museum, and the account with them 
is thereby closed. 

The Ciouncil have also directed the printing of an edition of the 
Abstracts made by,^ %cretaries and entered on the Journal Book of 
the Societyof SHura fkipers as have been read'to the Society and 
ordered fOT publication in their Tnipsactions, from the year f 800 
inclusive, to tb^ pKseut time: Tlfejv conceive that n cmlection of 
these Abstucts, which possess in themsdves much intrinsic value, 
will form useful sequel to the Abridgement of the Philosophical 
TraD8ai;tioOS of whiph the ppblic is already in possessibti, but which 
dues noCIhxtend to a later period than thip end of the last century. 
This work will "form,two thick octavo volbtnes, one of which is now 
completed and ready for delivery to subscribers. The proof sheets, 
at the desire of the Council, were read over by Mr. Lubbock and Mr. 
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Children, and no alterations were made except for the correction of 
errors obviously arising from inaccurate transcription. The Council 
have also directed a general Index to be made of the contents of the 
IVansactions from the year 1821 to J 830 inclusive. 

Documents relating to the periods and heights of the Tides having 
been furnished to the Society, at the request of the Council, by favour 
of the Lords Commissioners of the Admiralty, who have obligingly 
ordered these returns to be made from the principal sea-ports of Gan¬ 
gland, a Committee has been appointed for thepur|YOf>e of examining 
and digesting them, and for printing such pt the observations or 
results as they may deem useful. 

The Committee for conducting the Meteorologies Observations 
have been anxious to arrange a ^an for insuring their accuracy, and 
increasing their utility. They dud that xtandai|i instruments are 
much wanted for furnishing correct data in this department of science. 
This deficiency they are endeavouring to supply^ and have ih par¬ 
ticular been promised the kind assistance of Mr* Daniell and Dr. 
Front in superintending the construction of a ^infiard barometer qf 
superior accuracy, 6n, the indications of which they expect that the * 
utmost reliance may be placed. 

The telescope, wmch the Council, with the advice of a Comiqittee, 
had requested Mr. B.irlow to' construct as an experiment, on the 
principles stated by him in hi; raper in the Philosophical Transac¬ 
tions, is now cqmptete^ and wi(l soon l|e rejidy foa trial. 

The Counqil have awaked one of the Ccjpley Medals to Mr. 
Faraday, for his dncovery of Mognetp-Electricity, as explained by 
him in* his 'Experimental Researches in Electricity, published in the 
Philosophical TransAitions for the present year. 

Oersted's impoiSvmt discover^ of the influence of voltaic electricity 
on a magnetic needle, was ra^dly succeeded by a series of minor 
ones, all tending tq establu^ tm existence of an intimate connexion 
between magnetism and electi^hy. The evidende, hoWever, of that 
connexion, resting, as U did, on the mutual influence of inbgnet.s 
and wires in which electric currents pB.s8ed, and in the development 
or.inductton oP.magqetiam by electricity, was positive on one side 
only; to tender it conclnsive, it remnihed to be shown that elec¬ 
tricity could be eiAsited by magnetism^ and thix, by a series of ex¬ 
periments as simple as th^ are beautiful, founded on a train of 
correct reasoning, Mr. Faraday has happily accomplished^ 

Although the Council consider’that the disoove^ of magneto-elec¬ 
tricity fully entiries its author to the Copley MiHal, they by no means 
limit the value of the papers in which it h detailed to this discovety, 
however important. Even the preliminary facts, as they fplty esta¬ 
blish volta-electric induction, had they at the time led j|p furthw,* 
would have been of the |jeatext value f but they were in hands in 
whidi they pould not long remain barrtn, and the expectation they 
held out oT important results was soon realized. Beyond^ thb 
details of the discovery, the nutnor rdpidly but clearly establishes 
the laws according to which electric currents are excited by a roaginet. 
He satisfactorily applies these laws to the explanation* of « very in-\ 
teresting class of phenomena previously observed, namely, the reci- 
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procal action of magnets and metals during irotation. He at the 
same time establishes an important distinction among bodies which 
had long been considered as associated by phenomena common to 
them all; and gives indisputable evidence Of electric action due to 
terrestrial magAetism alone. > An important additiqa {s' thus made to 
the facts which have long been accumulating for the solution of that 
most interesting problem, the magnetism of the earth* ■ • 

The Council have awarded another Copley Medal to M. Poisson, 
for his work entitled Nouvelle Thiorie de I'AcUm CapiUavre. In this 
work a great variety of problems are solved relative to molecular 
attraction, some of which had not before been attempted ; but the most 
remarkable feature of liie work is, the conclusion ilvhich the author 
draws, namely, that the elevation and depression of liquids in capil¬ 
lary tubes ase essentially dependent on the rapid variation of density 
which takes, "i^ace at the> surface of the fluid, and without which, 
accordingrirtlKlsuthor, that surface would.continue plane; this is at 
variance with the theory given in the Mecaniyue Cdieste, although 
indeed Laplace notices th^ change <ff density at" the'surface, as a 
necessary consequence of the action of the molecules upon each other 
(Supp., X. livre, p. 74.) The'theorems andexpressionsof M. Poisson 
do not differ in form from those of the Mdcanique Cdtesie ; but the con¬ 
stants which are involved in these equations are not expressed by the 
same'definite integrals. No difference ensues in the consequences 
which are deducible froih them, because the law of nioleeular attrac¬ 
tion being unknown, it Ls impossible tolirrive at lAe vidue of these 
constants d priori, or otherwise than by observation. 

M. Poisson has calculated the vertical and horizontal pressures 
upon a solid body plunged in a fluid: the value'of the latter'does not 
agree with that given in the Micanique Celeste. According to the ex¬ 
pression of Lap^e the body mights take a'motion'of translation: to 
this objections were formerly made byOr. Youn^^nd it will be noticed 
with interest that these objections are now coimrmed by M. Poisson. 
The Council have awarded the'liledario the author, in order to testify 
the high sense which they entertain of the importance of die researches 
contained in the work in question. 

After the reading of the Report the Society proceeded to the elec¬ 
tion of the Council and Officent for the ensuing year, when the 
following was declared to be the list:— 

PreiklerU: His Royal Highness the Duke of Sussex, K.G.— 
Treaturert John William LubborY, Esq. M.A.— Seereiariett Peter 
Mark Roiret, M.D., John George Children, Esq.— ForeigH Seereiaiy: 
Charles Konig, Esq. 

Otker Members* of the Couneil Francis ^ily. Esq.; Captain 
Francis Beaufort, R.N.; Mark Isambard Brunei, Esq.; Rev. Wil¬ 
liam Buckland, D.D.; SamOel Hunter Christie, Esq. M.A.'; William 
Clift, ; Rev. James Cumming, M.A.; Benjamin ^mpertz, 
E8q.j^ib8eph Henry Green, Esq.; George Bellas Greenough, £sq.; 
Wi^m George Maton, M.D.; Roderick Impey Murchison, Esq.; 
William Hasledine Pepys, Esq.; Stephen Peter Rigaud, Esq. 

Rev. Richard Sheepshanks, M.A.; Rev. William Wbewell, M.A. 
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that are owe that hoftotti^eolely to our beii% establuhed ie the town 
which waa the lOsUeece of the great «ian the centeo^ of whose 
birth we are tfii*.^r srting > met to pelebikte. I am afraid we cannot 
rfaitn ^lim for oor'fbttiiiMr but>l,haVe po dottbt tirat the InatitiitiflRi 
owes its to,'that a^tentio^ to sci^tiiic pumijUe which ha ^ 

ooveries prodtieed amongiour towhsmenr > ^ ^ 

We hare beaied laeet intefeatii^ accounts of the merits ^ Dr. 
Priestley: I witt not ea^them evyto|iy»--«impl©*tinth.is£uh^ 
when spoken of such a man. Wffl you a^w m; to deviace alittle 
ftom tlhecli$aical view of the subject^ rNd^ 

near Bihninghuni, another very eminent maoi'ar^ rostdegit |^roi t^e 
late Dr. ito) and though tb^ waap repuji^n hetw^^CnM two 
great men on some sabtef^tS) yet the attractions ilf "k^d^^ g^us 
Dvetoame all thoee feeling and they were friends add/hiHOciates 
fftiMii- bU tumults of ^atty. Dr> pW* stood forward |is ^he adm** 

cate of Dr. Priestley when he thought he was treated; he 

stood forward to reprobate those who designed to 'def^e.tiie oluu 
racter of an ii^uted man. 1 think I shall not displea^ this oompiuiy 
if 1 repeat a very few sentences from an eulogy which Dr. Parr put^ * 
lish^ in the year 1792 on the character of Dr.Vriestley. Afer de¬ 
tailing ^o piodes of attacking Dr. Priestley’s principlcas, whiqji^ had 
lieen adopted hy his* opponents, he points out what would have been 
jus ti t i a hle moftss of attack; and he concludes with Saying, "Let no 
one detireciate the acquirements o£||r. Prinstitey:—^Ihey are numerous* 
a.nH almost without parallel. Let no one ridicule his talents, for tbpy 
are superlatively great. Let no one viljfyTus merits, for they are cor¬ 
rect without pusterity, and exemplary without ostentation, because 
they present to a common observer the innocence of the hermit and 
the simplicity of the patriarch; and on the basis of philosophic truth 
you at once disemn the solid edifice of virtuous character.” This 
eulogy is marked with the peculiar characteristiqpfof Dr. Parr s style* 
and many persons may admire it on that account; but all will allow 
that it was deservedly^ merited Jiy tlie Intellectual and moral qualiries 
of Dr. Priestley. 

There was another and a solemn occasion on which Dr. Pan came 
forward to honour the cliaracter and the memory of Dr. Priestley: 
he composed the inscription which is placed on his tomb, and it must 
gratify the feelings of Dr. Priestley’s friends, and afford great satis¬ 
faction to his admirers, that this is the testin^ony erf a man who was 
fully capableCof appreciating Dr. Priestley’s talents, and who at the 
time wii^ the most unexceptionable judge* of his merits. 

" Prosperity to the Society of Arts* and the healfh of Arthur Aikin* 
Esq.” having been propoted, Mr. Aikik addressed the Meeting to the 

following raebt..” . * . Z 

I eew assure yon thgt . it was quite unexpected by me to receive xhe 
honour which you have done me in drinking my health in connexion 
witii die Society of Arts. The only connexion which I cw deiin 
withHB^ business of this day is the circumstance of my having been 
a p upil qf Dr. Priestley, whoso illustrious dtaraoter and memory we 
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are now met to celebrate. I consider it to be one of the most for¬ 
tunate circumstances of my life that I was a pupil of that eminent 
man; and indeed I may say that my father before me was also a 
pupil of his. It is rather a remarkable ’ circumstance that there are 
two gentlemen present. Dr. Bostock and mysdf, who were pupils in 
i^e same class, and that our foth^rs were pupils likewise. I trust 
we have benefited by the iiistructiojiB we received from that very 
eminent teacher of eiq>erinLentid^ philosophy. I can truly say, the 
^rcumstance of my life wM^ more than any other 1 liave the pleasure 
of lookii^ bMk upon wasi. the' great sattefoction I had in being em¬ 
ployed in assisnng Dr. J^iesUey in his laboratory when he removed 
from Binningham to Haclmey. ' 

‘ ’ 4 , 


The naqie'of ■Tonv Tatlos, Esq., having been similarly associated 
witjt thatjof the Slbeatbn^ Society of Civil Bngiheers, the assembly 
was addressed as follows by t&at gentlenidn 

In noticiog.the Society with whiefryou have done ine the honour 
of coupling my name, I sh^ll have, to^jutrodued tSo your notice the 
names of many of the associates of Dr. Priestley. The Society of 
Civil Engineers, which bears the name of Smeaton, was founded at 
a tinm when general improvement was rapidly extending. Soon 
after the year 1760, when canals began to spread ovSr t&e kingdom, 
and when many uhefol arts were put into motion, Smeltton? the great 
founder of fhat Society, proposedformation of this association for 
discussing subjects of pracrical usfe and scientific interest. 'When 1 
mention names of some^of ,the members of that Society, you will 
find there were many whose minds were congenial mth the* views 
which >Dr. Priestley entertained. The Society originally included 
those of Smeaton, James Watt, Priestley, Whitehurst. Bbultofi, 


Rennie, Mylne, and Jessop: these were the professional engmeera 
that were amongst.^ first members of the Society. To these were 
afterwards added, as honorary members, gentlemen who took an in¬ 
terest in the nature and ol^ects of tlm Society»—Sir Joseph Banks, 
Captain Huddort, Dr. Hutton, liord Morton, Kamsden, Tre^hton, 
and Sir George Shuckburgh Evelyn. Tliis Society began with small 
meana ■ and I may also notice that, with the exception of the Royal 
Society, it was the only one which Dr. Pri^tley belonged to in Lon¬ 
don. ^e evenings were spent in the discussion of some interesting 
philosophical questions. Tlie Society has continued to enrol several 
qistinguiahed names, such as Chapman, Mylne. Rennie, Walker, 
Jessop, Jaxdine, Stephenson, Giles, and Cubitt; and we have, as 
honorary members, Davies Gilbert,' Ttoughton, Dollond, Wa!tt, Ewart, 
(mantr^, Babbage, Colby, Baily, Beaufort, and Sepiungs, vtith 
other men weU known to tiie scientific world. With associates, 
aud like Dr. Priestley’s, which had a pecidiar tendency 

to^mreii^liing tiutt was practically useful,—^for 1 tldnk that if we go 
tbro^j^Pt^his most brilliant discoveries, we shall always find him taking 
plai&'Wi^ practical views, and inquiring to what usefol end theymight 
M ^riplojred for the good of mankmd,—with such men, I say, it was 
no wondCT thict his attention was directed towards experimental phi- 



^ the CetUenar^ of the Birth ofDt, Pfies^ey. AiS 

loBophy. In the history of his life it is said, that coming tt^lid&doa, 
as was his cubtom. a month every year, his a<^uaintanca vrith Ih*. 
Watson, Dr. Price, Mr. Canton, and Dr. Franklin commenced ahout 
1766; and then his first attempts at experimental philosophy began;' 
I think/ however, there is evidence of his attachment to expmimental 
philosophy much edrlier. 1 was looking this morning at a letter 
which Dr. Priestley wrote to my gxand&ther respecting two of his 
first pupils, my late revered uncle, and the father of my fiiend at my 
left hand. Dr. Bigby, and I find ^t he particularly mentiona in that 
letter that out or s^ool hours he directs fihe'attention, of his pdpihi 
to natural philosophy as an amusement, and .that they have the tse 
of his library and apparatus for this purpose, and Were engaged in 
experiments. 1 also find that when it was proposed he should be¬ 
come a tutor at the Dissenting Academy at Warrington, the depart¬ 
ment assigned to him was thatof languages: h^ then r^resented that 
he should have been more gratified to have undertaken that of natural 
philosophy. He however went to Warrington, and became Professcn 
of languages; he taught Hebrew. Greek. Latin, French, and Italian;, 
he lectured, I believe with distinction, on civil law: some time after 
that he contrived his Chart of Biography, and subsequently his GhSxt 
of History, which, 1 believe, are the types of everything of that kind 
which has Sinoe been produced. Dr. Priestley, besides all lus other 
studies,,y|fas,,a^ astronomer, though we do not generally know him 
in that capacity. He was applied to to accompany Captain Cook as 
astronomer in his second voyage round the world; some objection 
was raised, however, and it was gix'cn to Dr. Foster, who was also a 
tutor at Warrington. On tliis occasion. Dr. Priestley, with his usual 
candour, says, “ It is given to a man far better qualified than myself, 
as I know but little of natural history, though 1 think I could have 
worked myself up to the point had it been necessary.*' 

With such men as Smeaton, and Watt, and Whit^urst, itu^ tUlt 
unlikely that Dr. Priestley’s attention should be turned to that liile 
of science which he afterwards pursued with so much snoeess. & 
his visits to London he became more acquainted with sdentific men, 
and was excited to the pursuit of natural philosophy. His industrjr 
was most extraordinary; and, as an instance, 1 may mentvm that 
he proposed to Dr. Franklin to write a history of elec^i<^. Dr. 
FTanklin approved the plan, and offered to furnish the bobu neces¬ 
sary for the purpose. In less than twelve months he sent Dr. FVadkllfa 
a printed copy of the work. He lectured during that year five hoiifa* 
a day; he inaide the experiments for that work, finished the dcawin|n 
for it, and he apologizes in one of his letters for its being one df w 
most hasty productions. The work maintmns, notwithstandtog, % 
ve^ b^h regard among those who follow that scienoe. 

UrTnieadey had a particular aptitude in turning his knowle^^p 
to usefol purposes. In executing this very work, he perceived 
in the representation of apparatus all former delineations were un¬ 
couth and unpleasant to look at. He examined into the dattse, 
found that the defect was in the perspective, and, setting to work, 
studied Dr. Brook Taylor on the subject. Now, we know what 
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it is to wade through auch an elaborate and abstract work; but 
Dr. Priestley applied himself to the task, learned the art, and applied 
it successfully; and, what is more, gave to the world the dearest 
treatise cm perspective which has been seen to this day. It contains 
not tmly a perspicuous account of all that was known up to tliat time 
on the subject, but he actually gives a new method of delineating 
any object correctly with common instruments, and fully describes it 
in a few pages, so that no man can misunderstand it. 

Dr. Priesdey’s attention to the useful application of knowledge 
may be traced in other instances. At Birmingham a process of gild¬ 
ing buttons was common which was exceedingly destructive to the 
health of the workmen; the process of amalgamation was gone 
through over a common fire; the atmosphere was thereby impreg¬ 
nated with mercurial fumes, and the consequence was that the lives 
of the people were shortened. Dr. Priestley saw at once that this 
might be altered, and invented a most simple plan for the purpose, 
by which not only the health of the workmen was ensured, but the 
quicksilver might be saved,\ind thus a great ceconomy introduced in¬ 
to the manufiicturc. 1 saw an apparatus of this description which W'as 
erected under the direction of Dr. Priestley himself, and so comidetrly 
has it answered, that the manufacturers have generally adopted it. 

'Phere was another instance in which he regarded the useful ap¬ 
plication of scientific discovery. He discovered that water'might be 
artificially impregnated with carbonic acid gas. *He tiiought this 
might probably be beneficial, particularly in long voyages, as a re- 
m^y for the sca-scurvy, a disease then much felt. He instantly 
stated his views to the Lords of the Admiralty; they referred him to 
the College of Physicians, who gave attention to the subject, find 
encouraged Dr. Priestley to proceed, to determine the best process 
for the purpose, Ihe result was highly favourable; and then, as 
was Iris uniform practice, he communicated to the world all he knew. 
He therefore published, in a sliilling pamphlet, the result of his ex¬ 
periments and discoveries in fixed air, and described the mode in 
which it might be thus employed. 

In his preface to this little book, he says, ** If this discovery (thougli 
it doth not deserve that name,) be of any use to my countrymen and 
to mankind at large, I shall have my reward. For tliis purpose I 
have made the communication as early as 1 conveniently could since 
the latest improvements I have made in the process, and 1 caimot 
4idp expressing my wishes that all persons who discover anything 
that promises to be generally useful would adopt the same method." 
He does not arrogate any merit to himself for this discovery; he at¬ 
tributes to Dr. Bl^k the investigation of substances containing fixed 
air ^ to Sir John Pringle the observation that putrefiiction was checked 
by fenn^fyntioa; to Dr. Macbride the discovery that the efifect thus 
produceiWas by the fixed air generated in the process: he attributes 
to l>r;;-iPrownrigg the discovery that Pyrmont and other mineral 
waten contain this air; and to Dr. Percival some experiments on its 
medical uses. There is nothing that b contained in Dr. Priestley's 
book which he claims os a discovery, except that, by accident, be 
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says, he found that water might be impregnated with carbonic add 
gas: he supposes this may be useful, and Iherdbre he gives freely to 
die public the result of Ids inquiries. 

Perhaps, after all, one of the most extraordinary features in die 
character of Dr. Priestley was the unexampled industry with wldoh 
he pursued the numerous subjects that came under his observation. 
It is really surprising that a man who was engaged in deep read 
theological and metaphysical research, who taught languages, who 
gave instnictiun in civil law, who illustrated perspeodye and other 
useful arts, and attended to astronomy, should be able to do all thb, 
and conduct the numerous experiments which were requisite during 
die progress of his History of Electricity and that of the Disco¬ 
veries relating to Vision, Light, and Colours, both being elaborate 
works, requiring immense labour and diligence. Add to these the 
subjects which have been so well noticed by diose w'ho have preceded 
me at this meeting, all pursued with a ti^y philosophic spirit, and 
with a single-minded purpose of being useful to the world; and we 
must consider it as a noble example of industry, and one which ij 
calculated to inspire emulation in those who engage in similar pur¬ 
suits, and to excite respect and gratitude fur the memory of one who 
so ably led the way in the field of discovery and usefulness. 

Dr. Eoexx, Sec. R.S., on the part of the Zoological Society and 
himself, deliver&d tlie following address:— 

As you have done me the great honour of mentioning my name in 
connexion with the Zoological Society, of wliich, I must confess, 1 
am a very imworthy member, I beg leave to return, in the name of 
, that Society, our most grateful acknowledgments for the compliment 
you have paid us. It is quite unnecessary to adduce any ai^gument 
to prove that the foundation of all zoological science must be lend in 
correct views of the physiology of animals. As cultivators of that 
science, we certainly owe a large tribute of gratitude and respect to 
the memory of Dr. Priestley, whose discoveries have contributed ao 
largely to elucidate one of the most important of the anima l functions, 
namely, that of respiration. It must be acknowledged by evmy per¬ 
son who has attended to the history of physiology, that, previous to 
his time, physiologists were in a state of the most profound ignorance 
with rega^ to the real nature and objects of that function: the only 
notions entertained were those of accounting for the phenomena on 
mechanical principles; and. if we except Mayow, no person had an 
idea that they were of a chemical nature; but Dr. Priestley, by the 
discovery of oxygen, and more particularly of its disappearance during 
its passage through the lungs, and of the evolution of another gas, 
threw greater light on the theory of that function than it had ever 
received before, and cleared away the obscurities which before pre¬ 
vailed. And it is very remarkable that the results which he attained, 
instead of being invalidated by subsequent experimenters, have been 
corroborated by every person who has examined into the subject I 
may iq)peal to a gentleman whom I have the pleasure of seeing at 
this table on the present occasion, Mr. Pepys, who has confributed 
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very largely to tbe knowledge we at present possess on tins subject; 
and also to Dr. Bostock, who has also given liis attention to that 
function:—I am sure they are ready to coniirm what 1 have now 
stated. ' I think, therefore, that the discoveries of Dr. Priestley on the 
eeifcgect of respiration may be regarded as among the happiest efforts 
of his penetrating genius, inasmuch as they have contributed to 
estabtish and fix correct views of that function. Every cultivator of 
natural history must feel that Dr. Priestley is entitled to his wannest 
gratitude; and when we consider the great multitude of subjects 
connected with science which have derived advantage from the labours 
of Dr. Priestley, 1 think we may consider his name as reflecting honour 
upon our country, os holding out a bright example for the imitation 
of posterity, and as fully justifying the enthusiasm which 1 rejoice to 
see animates this assembly. 

“ Prosperity to the British Museum” having Imen associated with 
the health of J. O. Children, Esq., Honorary Secretary to the Com¬ 
mittee by whom the prelimihary measures for the Commemoration 
had been conducted, Mr. Childbex addressed the meeting nearly in 
the following words:— 

1 am not exactly aware what immediate connexion there is Imtween 
the British Museum and Dr. Priestley, except that his volumes form 
one of the greatest ornaments of our library. I beg leave, however, 
to return my thanks for the honour you have done the Trustees and 
Officers of that establishment, and for the compliment you have paid 
to me, as Honorary Secretary on the present gratifying occasion. 
The labours of that ofiicc, which 1 am highly delighted in filling, have, 
through the kindness of many gentlemen interested in this meeting, 
(especially Mr. Taylor,) been of the lightest load; hut were it pos¬ 
sible that such duties could have been irksome, your appiobal4pi;i 
would be ample compensation. But I must not omit this opportunity 
of paying my tribute of respect to the memory of the Philosopher, the 
hund^th anniversary of whose birth we are thb day assembled to 
celebrate. My honourable friends who have already addressed you, 
have alluded with equal ability and eloquence to a variety of sub¬ 
jects to which the labours of Dr. ]^estley were directed. I beg 
leave to call your attention to those which he devoted to electricity. 
A science so abounding in brilliant phsenomena could not fail to ex¬ 
cite the strongest emotions in a mind like that of Priestley: who not 
only fully appreciated the importance of the discoveries already made, 
but with an almost projflietic spirit seems tp have anticipated still 
more important results reserved for a future period. X will not under¬ 
take to quote his exact words,—but, in toe History of Electricity 
whicb has been justly eulogized by Mr. Taylor,—and it is impossible 
to oonoi^ a more vriuable history, one more perfect in its arrange¬ 
ment, viitiH minute, and yet not te^ous,—^in that work he says, “ By 
pnrBuk^ toia new light, the bounds of natural science may possibly 
be e^ftriided beyond what we can now form an idea of: new worlds 
may open to our view, and the discoveries of Sir Isaac Newton him¬ 
self and all his cotemporarics be eclipsed by the labours of a new 
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set of philosophers in this new field cS. speculation.” And he adds a 
little fitrther: " What delight would it a&rd to a modem-dectridan, 
to eichibit, were the thing possible, some of his principal ezperimenta 
to Sir Isaac Newton!” ^d here I may be allowed to adc, Ifijn the 
estimation ci Dr. Priestley, it would have excited admiration in the 
mind of Newton to witness the powers of the Leyden phial, or the 
repetition of Franklin’s daring experiment, what would he himself 
feel at the progress which his ^ling science has made in lat» times ? 
With what ardour would he behold the electric fluid deprived of its 
fugacious and impetuous character, and rendered the obedient servant 
of our will by the sagacity of a Volta! How would he rejoice to see 
the strong analogies that exist between Electricity and Magnetism, 
extended and confirmed by the discoveries of GSrsted!—and, finally, 
if not their identity» yet (as has been well expressed in a very recent 
work,) that they are merely “ different aspects of the same agrat,” 
proved, beyond dispute, by the incomparable researches of our own 
highly gifted countryman [Mr. Faraday], the second ''child and 
champion” of that noble Institution in whose bosom and at whose 
hand a Davy found that protection and assistance which enabled hinj 
to trimnph over the most energetic attraotaons of matter, to disarm 
the fire-damp of its terrors ; and, in a word, to raise an imperish* 
able monutnent to his own and his country’s glory! But to return 
to Priestley I shall not enter into a detail of aU that he accomplished 

in the sdehce; but two happy applications of electrical agency to 
chemical retewh I must not pass over in silence; since, though 
Priestley did not Mmsdf pursue the path he- marked out to its ;fiill 
extcdt, it conducted others to results of primary importance. I allude 
to his discoveries of the formation of an acid, when electric sparks are 
taken for some time in confined portions of common air; and of the 
great increase of volume which ammoniacal gas experiences when 
dndlarly acted on. The first fact led Mr. Cavendish, as yon know, 
to the successful investigation of the composition of nitric acdd'; and 
^ little more than the mere repetition of the second experiment, 
BertiioUet effected the analysis of ammonia. It would be impertineut 
in me to think of detaining you longer; for what more could 1 say 
of Dr. Priestley that you do not already know and acknowledge ? 
My feeble eulogy can add nothing to his feme; it is as immortal as 
his labours were multifariou8‘':'<ahd to him, mutatis mutant, may be 
applied what was rad of a celebrated literary charactm*, " NtUhun 
fere ecientue genus non tetigit, nullum quod tetigit non omavit.'* 

Tlie name of W. H. Pepts, Esq. was next Bssoofeted witii ihe 
toast "Prosperity to the London Institution,” when the aompnaj 
were thus oddres^ by that gentleman: 

1 return you my most grateful thanks for the honour you have 
conferred upon me. 1 feel it as a mark of your esteem, whieh 1 
shall remember as long as my days continue. The conqumion end 
firiend of Davy, with whom I have passed many cheerful and. liB{q)y 
days, I stand before you as a lover of chemistry, with a desire 
promdting that science by every means within my htHuUfi power. 
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Addresses delivered at the Commemoration . 

• 

In reverting to Dr. Priestley, allow me to say timt it was he who. in 
the early period of my life, brought me'to consider the imture and 
the propertieB of the 'gaseB. It was from Inm, from reading his 
bool^duit 1 first formed the apparatus and the arrangement of my 
9 wn laboiatary. 1 was delight^ with the aimplioity of his appa¬ 
ratus, because I found in it so much facility a^ assistance. If 1 
want^ hydrogen, or oxygen, or any one of tiie forms of gas that 
are useful in tlie laboratory, by Dr. Ftiestley’s apparatus I was put in 
possession of it. It will always occur to any mind that loves science 
that certain improveinents may be brought forward in arrangement; 
but the simplicity of Dr. Ptiestiey’s laboratory engaged the attention 
' ol all. His pneumatic trough, his arrangements for the preparation 
of every gas that I speak of, were simplicity itself. It is true 
there may be additiona^|iade to the comforts of a laboratory, but, at 
the same time, the foundation was laid by Priestley; and I always 
think of his experiments with pleasure. As science advances, different 
improvements may take place: man is not contented with any ope¬ 
rations, or any experimental researches, unless he attains to some 
sort of perfectiem in them. If vie look with discerning eyes on the 
transactions of society, ^averything 'shows us that man is an im¬ 
proving beingthat he is always going on from one thing to an¬ 
other, in the discovery of what is useful and necessary, ' Man is one 
pf the humble instruments in the hands of Divine Ffnvidence for 
showing forth the wonders of His works; for, aitear all, what are we 
and the best results of our researches intended for, but to bring out 
His great truths, and* show His power, and* Hfis' bscefiddncy ?— 
and he, perhaps, who is the best observer is the best Worshipped. I 
return you thanks for the honour you have shown me in* coupling 
my name with that of the London Institution. I Oertainly did take 
a very active part in the formation of that usefol estalfiidiment ^ 
perhaps no man ever gave more of his atteati<^'to any'object- 
than 1 did to that; and 1 trust I shall always feel a Measure in 
dmng what may be within my power to forward the interests of 
science. 

The meeting was subsequently addressed by the President, to the 
foUovring effect: . 

It must be to all of us a source gratification that we have on 
the present occasion the company of the grandson 6f the distinguished 
individual on whose accoimt we have tliis day assembled. 'Ihe feel¬ 
ings of this meeting with respect to his grand&ther, his descendant 
vrffl BO doubts exceedingly pleased to witness. I have no doubt, 
thereforo, ithittyou virill cordlsUy unite with me, if it were on no 
other account ^u with reference to his worthy grand&ther, in 
dikdcing with me his health and prosperity. 1 therefore propose 
the heaHh of Mr. John Finch. 

Mr. Fives ratumed thanks in the fdlowing words: 

Gentlemenifa can truly say that this is the happiest day of my 
life; for I havn now heard commemorated, in the addresses which 
have been made to you, the merits of my grandfather.' I cordially 
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tender to you my thanks for the honour you have confemd upon 
his memory. His career urasp in some respects, that of emy person 
connected with science. In his youth hie had to struggle with many 
difficulties. In his advanced age his love for science was more ad¬ 
mired. for science itself was more appreciated. In the United States 
of America I have seen the mansion in which his life rolled peacefully 
on. There he would have been perfectly happy, if he could have as¬ 
sembled around him some of the friends of the former years of his 
life, whose society would have delighted him. If I might be 
mitted, without presuming too much on the indugence of the meeting, 
to propose a toast. I would give that of one of Iw first fnends. I am 
sure that, in an assembly of Englishmen, the name of FVanklin cannot 
be mentioned without his being regarded aaone of the most distin¬ 
guished discoverers in science. t 

'* The Memory of Dr. Franklin.” 

4 

The meeting was addressed, in conclusion of the Proceedings, by 
J. A. Paris, M.D. F.R.S. 

After what you have heard this evening, and which has thrown a 
delightful degree of interest around the meeting, 1 should not have* 
risen did 1 not feel that you have yet an important duty to perform, 
which is to drink the he^th of our worthy friend the President. 

Allow me to make a few observations on the object of this festival. 
It has been said that a man is no prophet in his own country. I will 
go further, and say that a man is no philosopher in his own time, 
and for this obvious reason—that it is the character of a genina to 
anticipate the age in which he lives. He sees by a species of mental 
refraction the great light of truth, which is as yet below the horizon. 
We can revert to the works of our departed philosopher for an illus¬ 
tration: since .it is only lately that we have been able to appreciate 
the utility of those applications to which his discoveries hav^ been 
subservient. This leads me to the relation of one simple fact. If 
gentlemen will refer to the first Bakerian lecture deUvered by Sir 
Humphry Davy, they will see that, without the assistance of Dr. 
Priestley, he could not have arrived, at least so speedily, at those re¬ 
sults which have crowned his memory with lasting honours. At this 
late period of the evening I will not enter into any chemical discus¬ 
sion, but will merely state to what I refer. It was well known that 
water under the inflaeuce of voltaic action gives out indications of 
alkaline and acid matter. It was obvious to Sir Humphry Da^, that 
the presence of this alkaline and acid matter must have been derived 
from some foreign ingredient, although Sylvester assumed that the 
matters in question were actually generated. By a series of experii 
ments, unequalled,^ in beauty. Sir Humphry Davy convinced himself 
that some foreign matter must have interfered^ but he was at a loss 
to understand how the production of alkaline matter at a certain 
stage of the process was stationary, while that of th^ acid matter was 
progressive: and it was only by reference to the experiments of Dr. 
Priestley that he was enabled to clear up this doubt and difficulty. 

1 now venture to revert to the object 1 had in view when 1 roas^ 
Vol.2. No.ll. Jl%1838. 3F 
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;«rliich is, to propose that ve drink the health of our friend Dr. Babing^ 
ton. Let me observe, that in proposing his health as Chairman of 
this Meeting, you will do him very feeble praise if you regard merely 
the situation in which he now appears. Dr. Babing^u has been the 
friend, the bosom friend of those philosopheza whose memory we have 
now commemorated. It is more than ha|f a century since Dr. Babing- 
ton ceased to lecture as a chemist. He was die first person in this 
country who excited anything like a love for mineralogy. He pur¬ 
chased a huge collection of minerals, and published the first syste¬ 
matic catalogue that ever appeared in this country. It was in his 
house that the meetings of those gentlemen who afterwards formed 
the Geological Society took place. Dr. Babington has been the in¬ 
timate friend of all those gentlemen whose memories we respect as 
scientific men: and if there be any truth in the observation that 
those asperities, those “ animis calestibus ira,” which are too often 
generated in the breasts of contemporary philosophers, be assuaged 
and softened down by intercourae with gender spirits, I ask those 
gendemen, who from experience arc well able to judge, where these 
philosophers could have fbuncl| another person like Dr. i^bington for 
their associate ? where cmild they have found a kinder or a more frdth- 
ful Atticus ? 1 liave thought it necessary to say thus much in propo¬ 
sing his health; had he been absent, I should have said more. 

^e health of the President being drunk accordingly, that gende- 
man then terminated the proceeding of *' the Commemoration of the 
Centenary of the Birth of Priesdey, as the Founder of Pneumatic 
Chemistry.'’ by the following expression of his thanks; 

Gendemen, 1 feel myself quite unable to ofi^ anything in die 
way of return for the very handsome manner in which Dr. Facia has 
thought fit to express himself; 1 therefore content myself withsxffer- 
ing you my best acknowledgments on the present occasion, i hope 
you wiill recollect what I said at the begiiming, that I have not filled 
this situation in confoimity either with my inclination or my judge¬ 
ment. 1 beg you will have the kindness to receive my warmest 
tlinTiIrK for your assistance this evening. I am glad to perceive the 
feeling that has animated the Meeting, and that we have been so 
much gratified with what we have hea^. 


LXVI. Intelligence and Miscellane&us Articles. 

EXPERIMENTS ON MINIUM. BY M. DUMAS. 

M DUMAS submitted massicot to 24 hours heat in a reverberatory 
• furnace, by which itacquired 1*17 per cent, of oxygen; aftera 
second exposure to heat for the same length of time^ the oxygen added 
amounted to 1*22 per (^nt. j and after a third operation the addition 
was 1*36. The colour of these miniums was as fine as that of those 
obtained-*fq[ a much longer exposure to heat. By exposure to 24 
hours l(rtim heat, the amount of oxygen gained was 1*5 per cent., 
by a fifth I'fiS, and after eight days heating, the total amount acquired 
during the convenrion of the massicot into minitam was 1*75 per cent. 
M. Dumas remarks that the extreme slowness with which massicot 
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acquires oxygen, a|^)ean to depend upon its physical properties; for 
when white lead is calcined in the same manner, the finest orange 

minium is obtained bv three operations, and it acquires 2*23 per cent, 
of oxygen. -it- 

M. Dumas obsereea that in no one of these cases has the massicot 
in becoming minium Combined with snflicieiit oxygen to convert it 
into a sesqut'Oxide, which it is well known the common red lead is 
usually considered to be; for in that case it would give out 3*33 per 
Mnt. oxygen instead of only 2*23; when oxygen gas was passed over 
it, per cent, was the largest quantity of oxygen *ai»0rbed. 'iliis 
minium M. Dumas found to consist of about 64*9 of protoxide and 
35*1 of peroxide of lend, or two atoms of the former and one atom of 
the latter ; and this he considers to be the euential composition of 
the miniums of commerce, mixed, as his experiments show, with 
variable quantities of yellow oxide.— j^nn. de Chim. et de Phyt., tom. 
xlix. p. 398. » ■ ■ 

PREPARATION OF PEROXIDE OF HYDROGEN. BY M. THENARO. 

Those chemists who have prepared peroxide of hydrogen or oxy-'* 
genated water, know that the peroxidh of barium which they employ 
always contains oxide of manganese; thnt this oxide comes from the 
porcelain retorts in which the nitrate of barytes is calcined, and that 
It occasions Che decomposition of a large quantity of oxygenated water, 
at the moment of preapitaiing the solution. This decomposition in. 
creases the diflScuItyof the preparation ; it is in fact the only real one. 
1 attempted to neutralize the efiects of the oxide of manganese, and 
aocompiished it by the addition of a little phosphoric acid: phosphate 
of mi^anese ia then formed, which does not act at all in decom¬ 
posing the oxygenated water. 

' Having then dissolved the peroxide of barium in the muriatic acid, 
and obtained a liquor sufficiently charged with oxygen, 2, or at most 
3 pwte of concentrated phosphoric acid must be added for eveiy 100 
parts of oxide; the acid is to be supersaturated by hydrated and divided 
peroxide, which will precipitate the silica and alumina, the iron and 
oxide of manganese, the two latter in the state o£ phosphates. These 
four substances become immediately deposited in the state of flocks, 
and are to be collected on a cloth; the liquor will readily pass through, 
and may be filtered as wanted. 

In order that the operation may succeed well, it is requisite that 
the saturation by means of peroxide of barium should be attempted 
only with a tolerably clear solution. The presence of much sulphu^ of 
barytes would be an obstacle to collecting the precipitate, and to the 
filtration thiwgh linen. 

When the liquor is carried to such a point as to contain only water, 
peroxide of hydrogen and muriate of barytes/ sulphate silver u to 
be addetyn powder; this is to be very slightly aqd, and maybe obtained 
by cdcioing pure nitrate of silver with sulphqric acid m a piatina 
crucible. The whole is to be stirred with a glass rod, and when , the 
muriate of barytes is quite or nearly decomposed, it will be known by 
tte liquor becking clear j then, in order to attain the point of perfect 

3F'2 
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(decomposition, small quantities of a very dilute solution of muriate of 
barytes, or of sulphate of silver, are to be added, as either salt may be 
in excess. In this, aa in the preceding case, the liquor ought to be 
again passed through linen, to separate the precipitated matters. It 
is certainly possible to obtain the liquor perfectly neutral,' but it is 
better that the sulphuric acid should be slightly in excess ; a little 
barites water will luterwards precipitate it, and all chonce of decom¬ 
posing the peroxide of hydrogen will be avoided. 

Lastly, having filtered the liquor through paper, it is to be con¬ 
centrated as usual under the receiver of the air-pump. There is no 
difficulty in charging it very quickly with 60 to 80 times its volume of 
oxygen by the processes which have been described, before any con¬ 
centration ; only instead of dissolving the peroxide in a glass vessel, 
it is much more convenient to do it in a platina or silver vessel sur¬ 
rounded with ice, '■nd to rub continually with a pestle the hydrated 
and divided peroxide.— Ann, de Chim. et de Phys., tom. I. p. 80. 


COMPOSITION OF CAFFEIN. 

MM. Pfaff and Liebig have aoalysed caflein, and find it to be com¬ 
posed of, taking the mean of two experiments. 


Carbon 49 86 
Hydrogen 5-32 
Azote 29*03 
Oxygen 15*80 


100*01 

which they consider as equivalent to < 

Four atoms carbon 3*05750 or 49*79 * 

Five atoms hydrogen 0*31199 5*08 

Two atoms azote 1*77036 28*83 

One atom oxygen 1*00000 16*30 


6*1.3985 100*00 


At the request of MM. Pfaff and Liebig, M. Wohler also analysed 
caffein, and with results almost precisely similar to those above stated. 
— Ann.de Chm.et dePhys-t tom.xlix. p. 303. 

To the analysis, the authors have appended th« following observa- 
tioni^ which constitute a fine example of the confusion which chemistry 
is dcMmied to suffer from the wild theories and speculations which are 
no# sb rapidly rising into fashion:— 

''Accorain^ to its ^eoretic composition, caffein may be regarded 
as a combination of a cyanic acid, which contuns one hw less oxygen 
than the common acid, with ether analogous to cyanic ether. An 
ether formed of a problematical cyanous acid would be composed of, 
Cy« J O #(C“ -f I O H»)s= €■» H * N* Oj this formula is the 
saideas tM^'^f caffein/' R. P. 

ANALYSIS THE StTLPBO-PLUMBlFEROUS TELLURIUM. 

M. Berlhier ramarka tiiat the only ore of Tdlurium which can be 
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procured in Pniie to wifficient-quantiwfor the preparation of teJUurtum,- 
18 of the variety called in otilectioiia Btatter-^x and Auro>piunibiferoim 
tellurium; but it» not the same as that analysed by Klaproth, md 
ought to form a peculiar species. 

Ihis mineral comes frtnn Nag^g; it is in curvilinear and int^ 
crossing lamina, disseminated in crystallissed rose carbonate of man> 
ganese and white quarta ; its colour is iron black, approaching lead 
gray; it is shining. When it contuns no gangue its specific gravity 
IS 6*84. It gave by analysis. 

Gold 6-7 or Telluretted gold 19*7 
Tellurium 13*0 Sulphuret ot lead 72*9 

Lead 63*1 Sulphuret of antimony 6-2 

Antimony 4*5 Sulphuret of copper 1 *2 

Copper 1*0 —. . 

Sulphur 11*7 100*0 

100*0 

jinn, de Chim, et de Phys., tom. li. p. 150. 

ACTION OF CHLORINE UPON GUM. 

M. Simonin caused chlorine to act upon gum, and obtained results 
which dili^r from those described by M. Guerin. Four ounces of 
white gum Senegal were dissolved in about a quart of water, and the 
solution was put into a long-necked flask; in twenty-four hours mose 
than 12000 cubic inches of chlorine gas were passed through it;, the 
solution became gradually colourless, was afterwards turbid, and had 
an opaline tint, which it retained to the end of the operation. After 
r^ated operations, and the separation of the muriatic acid formed, 
M. Simonin obtained an acid which he thinks was somewhat ana¬ 
logous to that obtained by M. Guerin from the action of nitric acid 
upon gum; and sugar yielded when treated in the same manner a 
similar acid.— de Chim. tom. 1. p. 319. 

MR. B. SEVAN ON COVENT GARDEN HEA8UES8. 

LdghCon, Jan. 15,1833, 

To the Editors of the Phil, Mag, emd Journal ^ Science, 
Gentlemen, * 

Expecting that one of your numerous con^butors retu^^jb 
London would have favoured the public, through the mediu^^,^ 
your Magazine, with a reply to my inquiries respecting the mea¬ 
sures usM at Covent Garden Market, 1 deferred sending the rebuilt 
of my observations on that subject. But no person appesin to have 
considered it of sufllcient importance, although these mjcosu^ ace in, 
very extensive daily use, ana though almost unknownpn the country, 
are referred to in most of the reports on the prices of articles 
sold at that market, both in the public newspapers mid m the Gar-' 
deners’ Magazine. 

1 therefore hope the subjoined statement of these measures will 
be acceptable, at least as i^proximatioDS, until some penon.will 
tdce tile trouble to determine them more correctly, ^is state- 
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ment may serve in some degree as a guide to countiy gardeners, 
and enable them to compare the prices of articles in the country 
with those at Covent Garden, and to judee whether they can pro¬ 
fitably contribute to its supply. The mo^ 1 adopted to ascertain 
the capacities of these measures, was that of purchasing a new set of 
them, of one of the most respectable vendors in the mariiet, and 
from their dimensionscalculating their capacities, and alsoby actually 
filling each of them properly neaped. I am aware that baskets 
formed of osiers, as these measures usually are, cannot be expected 
to prove veiy accurate; and had 1 been in London, I should have ob> 
tainedan average of nine or ten instead of being guided by a single 
set. 

I find there are four varieties of Punnets, which still leaves a 
source of uncertainty, unless in the report of prices the particular 
* variety was indicated. 

From my experiments, the greatest capacity 

of the sieve. = 1644 cubic inches. 

Half ditto ... ^.. = 822 

Quarter ditto .... = 362 

Largest punnet.. = 248 
Second ditto.... = 228 

Third ditto. = 90 

Least ditto. = 60 

But a • in practice they may not be filled to the maximum, wc 
may infer, that, relative to a bushel, the proportion will stand as 

follows:— 2 sieves. =1 bushel 

4 half ditto. =1 peck. 

8 quarter ditto .... =1 gallon. 

12 large punnets. 

16 second ditto. si pottle. 

32 third ditto. =r 1 quart. 

48 small ditto. = 1 pint. 

On looking over the list of articles quoted in the reports, I find 
several are sold by the bunch. The better way of maxing known 
the usual quantity which constitutes a bunch, will be that of giving 
average weight of each, or when they are small the weight of 
a dozen. Information of this specific nature cannot fail of being 
duly estimated by many of your readers. Yours, See. B. Bevan. 


TBfrf extract given in a late Number, from the Chronicles of 
Old l^adon Bridge, respecting the improved quality of iron from 
exposure to rust ot oximtion (p. 76), will in some measure confirm 
an opinion Jthdt prevailed in B^ord&re near fifty years ago. I re¬ 
collect the observations of a smith at that periM, that nothing 
made sd g^ood a knife as a piece of steel which had been rusty; 
and it was ftenemlly asserted that a knife which bad been long ex¬ 
posed to nnt, proved always a good cutter, whatever might have 
been ibi quality originally. 

1 have now in common use a razor, which about forty-five years 
ago was rejected after many trials, a^ thrown amongst a heap of 
old iron as worthledl. After lying in this place for some years, and 
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becoming very ruitj^, I gsve ft n trial bat of curiori^, and found It 
prove one of the best raaon of my eet, 

I have also beard from a perron much acquainted with the iron 
trade, tlwt occasionally a quantity has been nwnufactured, which 
from some unknown cause turned out so had as to be unaaleablot' 
but^wbieh, after lying for a year'or two in the stores, and becoming 
quite riMty, has proved of ezeeltent quality. 

1 have also been toformed by a person who deals in scythes, that 
the hardest tempered are preterrro, which are exposed for ten or 
eleven months to all weather, upon the thatch of some building, 
until they become rustyafter this they generally prove of ex¬ 
cellent quality. B. B, 


ELECTION OF ME. R. BROWN AS A FOREION MEMBER OF THE 
BOTAL ACADEMY OF SCIENCES OF PARIS. 

The Rojral Academy of Sciences of Paris, on the 4th. of Mardi, 

I iroceeded to the election of a Foreign Member, In the room of the 
ate anatomist Scarpa. 

The candidates were— 

Bessel and Jacobi of Ksnigsberg; Robert Brown and Michael * 
Faraday of London; John Herschel of Slough; Leopold de Budi 
and Mitscherlich of Berlin; Meckel of Halle; Oersted of Copen¬ 
hagen ; Plana of Turin. 

The number of members voting wa8*47. 

Robert ftown had 29 votes; Bessel 7; Oersted 7; Mitscherlich 
S; Meckel 1 $ Herschel 1 .—he TempSt March 6,183S. 


LUNAR OCCULTATIONS FOR JUNE. 

OoadtatioHe uf fixxd Stars bif the Moon, vwUe at Greenvnt^ in iht 
1888. Computed by Thomas Maclear, Esq.f and eircu- 
‘I fated by the Astronomical Society. * 
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LXVII. Notices of certain Plants of Morocco, Specimens 
•mhick were transmitted to the Hortiadtural Society in 1831; 
with Remarks on the Arar or Gtm Sandarcuh Tree, and an 
Inquiry respecting the Cedar of the Ancients, By E W. A. 
Drummond Hay, Esq. His Mc^estfs Agent, ^c. in Mo-, 
rocco*, 

^T^HE names of the following plants I have received from 
my scientific friend the Chevalier Schousboe^ Consul* 
Oanerm for Denmark, at this place (Tangier), who has been 
ijlMhinany years known by his writings to the botanical world. 

, Ll. Passerina hirstita, Linn.: found in Jie fields near La- 
raidie, upon the western coast. 

2. Natcissus Bulbocodtum, Linn.: from the Atlas mountains. 
%^Of this I add a dozen bulbs, in hopes that some one may be 

inade to grow. 

3. Artemisia: from near to the Atlas range. The name 
of this plant is pronounced by the Arabs of Marocco Shdchf, 
I endeavour to shpw the sounds as nearly as possible accord¬ 
ing to the pronunciation of an educated Engliwman. I^is to 
the want of travellers having stated distinctly the pronift|di|a» 
tion to which their use of the letters they employ in strange 
proper names is to be referred* that we may ascriTO much con^ 
fusion in ancient and modem history and geography; and 
some also^ I doubt not, in other sciences. 'Hiis plant SkSdk 

• Read before the Horticultural Sode^- May 27« 1831; and now com¬ 
municated by the Council of that Slociety. • 

f The a is to be pronounced like the a in our psrtidple made. 
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Mr. DrumniQiKl Hey on certain 

is used as a verinlfU^ by the Moors, who pound its 

leaves, flower and small stal^ all which are bitter, and make 
a paste of them with honeys which they administer every morn¬ 
ing fasting, for three or four days, as they tell me. f am in¬ 
formed by the natives that it is abundant near a place called 
Taza (by some written Tezza\ about two days’journey east, or 
rather perhaps north-east, from Faz; also in the region be¬ 
tween Marocco and Mogodor; and so vastly does it abound, 
that the sheep in some ol those districts feed almost exclusively 
upon it. 1 send a parcel marked Sha^h A, obtained by me as 
a drug at this place. The packet marked B is not so fresh, 
and this specimen of the drug appears to be from a younger 
or smaller plant than the former. The little packet marked C 
contains the flo'''er and seed, I presume, some of which are to 
be found in the parcel A. The whole is sold and used indis¬ 
criminately for the medicine. 

4. Narcissus •mridvflonis^ rare. Grows in the plains of 
Showeea. 

5. Ornithogalum Jibrosum: very rare. See Desfontaines, 
“ Fima Atlantica” tab. 84. It is found in the forest of Mkh- 
mora, near Mahacica. 

6. Narcissus Linn.: found in the plains of Showeea. 

Of this I send, besides the three pressed specimens with flowers, 
four bulbs; but much fear that they have been kept too long 
to grow. 

7. Jasminum/hUicaiis, Linn.: also from the plains of Sbo- 
weea. 

8. Leucoium atUumnale, Linn.: grows in the plains of A1 
Oharb. 

9. Viola arboresceiiSf Linn.: from the district of the Shtooka 
tribe. The tribes of Shtooka and of Sheadma occupy the re- 
^on of the coast to the north of Azamor. 

t* 

10. A small branch with leaves and fruit of the Avar 

(more correctly pronounced Aiaroon), whioh Mr. Schousboe 
kindly procured for me. He names it, after Desfontaines, 
11%i^a articulata. 

1 have not seen the Work of Desfontaines; yet 1 conceive 
that he must, by the name be gives to the Arar, have suspected 
this tree to be the duov of the Greeks, or Arbor cifrt, as Pliny 
cidls it (Ub. xiii. cap. 29. and SO.), and of which that extraor- 
dinary^t^opaedist gives so highly interesting an account; as 
tte material of large and beautiful tables used by the ancient 
Moors, and which had been brought to Rome as early as in 
the time of Cicero, who had a noble board of the sort. 
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Since writing* my letieri I hkve perused again the whole 
passage on the subject in Fliny} and- am much struck with this 
sentence:-—** Ancorarius mons VoCcttur'^eiterioris Mauretanian, 
<jui laudatissimam dedit citrum, jam exhaustus.*' 

Knowing how much the LatiDs,«as the Greeks their prede¬ 
cessors in mis careless custom, corrupted the proper names 
found in tongues foreign to their own, 1 am dis^sM to think 
that the etymon of this Latinized term Ancorarius may be found 
in the name of a stream and valley, called by the present tn- 

* 1 ■ “ ^ ^ ^ 

habitants A*ncor {WadA^ncor), which on honest and 

intelligent mountaineer in my service, who is a native of the 
region near Melilia, describes as having its course at about 
three days’journey on this side that place; and that, where 
the stream enters the sea, a small island is seen at a short di¬ 
stance from the shore. This would appear to me to be a river, 
for which 1 have not indeed seen any name set down, but* 
which is marked in the best charts as entering the Bay of Al- 
hiicemas, which is near the 4th degree of W. longitude; and, 
as a further coincidence with the best chart, my informant 
seems to a^ree with our geographers in the relative positions 
of the districts of Bockoya and Badis with that stream. 

_ w 

The Wad A’ncor is said to be an ample stream that runs 
through a broad valley, descending from high mountains, on 
which he believes there is much timber—much he says that 
he knows to have been cut in that district, but he never was 
upon those hills. He does not know the name of any moun^ 
tain in his country of lleef that resembles the same word 
Ancor* 

At the sources, nevertheless, of this stream 1 would presume 
to place that ancient habitat of the laudatissimte citri, which is 
described by Pliny as being in Mauretania ctierior. 

My informant says he has seen forests of the Arar in his 
native mountains! that many of these trees are in girth more 
than two full-sized men can encircle with their arms, at the 
height of a man from the ground. This, however, would not 
seem to give more than about four feet in diameter. Their 
height he describes as enormous, but cannot give a definite 
idea of that. 

Although the hills above the Wad A’ncor be now well 
clothed with large timber, the expression of ** jam exhaustus,’* 
which in his time Pliny may have applied to that region, does 
not I think supply any lair objection to my theory; particu¬ 
larly when it would appear that the neighbouring coasts were 

aG2 
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9tore frequanted in the time of the Juba% and for ages b^ore 
and after thmny than they are now; and the stream of lyh^ 
we have ten speaking, with others in the vicinity, would af¬ 
ford a facility for floating the timber to the sea. 

My Reeflan adds, that they have in his province in ^at 
number the large tree whichi he says, (hey call Jj^ris» ai^ qf 
which much flne timber is brought, not only from Reef, but 
from, 1 believe, all the higher Sierras of Marocco. It is some¬ 
times of a delicate texture, generally 1 think of a dusky yel¬ 
lowish colour, and gives out an agreeable aromatic odour-: it 
is rather soft, like some species of Pine, and easily worked. 
My servant describes this tree as having various characteristics 
of some of the Pine genus. 

It seems as if the vulgar name haris were a corruption of 
Al Arts or Aljtrs , which is in the Hebrew named 

_ jji 

(pronounced Aris)^ which'^Golius translates ** Arbor conifera, 
nempe Cedrus, Pinus, Picea,” and adds, ** usurpatur quoque 

pro ar ar, Juniperus.” Our Reeflan says that his Laris 
bears a cone or pine. 

1 have been led to mention this tree, because seeing doubts 
expressed by the commentators on Pliny (lib.xvL cap. 19.) with 
regard to the name Larix, the weuxi] of Theophrastus, 1 fancy 
those interested in botanical nomenclature may discover in 
the name used not only by the Arabs, but in the language of 
the Brebers, the most antique race known in Marocco, a cine 
to extricate them from the difficulties of the scholiasts. 1 may 
note that the Cedar of Lebanon is named by the 

.Hebrews, in numerous passams of the Bible. See, among 
odiers, 1 Kings, v. 6., where the wood used for the Temple of 
Solomon is spoken of; and (xix. 6.) in the Book of Numbers 
(written, I suppose, many ages before that of Kings), I find the 
same wood used in ceremonies of religion: wherefore I con¬ 
clude, the arb was an odoriferous wood like the Cedar, as is 

the L*aris of Marocco. This name is translated by Abraf- 

ham Mendes de Castro in his curious Spanish version (pub¬ 
lished with die Hebrew) sometimes, as in the first Book of 
Kings^ V. 6., of our version (which he makes the 20th verse 
of die same chapter), alarzes; and in another place (the next 
ehaptC^^t^ 16.) cedros. Alarze is the same as die modem 
^Mmiih word Alerce^ corrupted evidently, as Cafies s^ees, 
from the Arabic j and which the Spanish acadeimcians de- 
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scsribe'48 Arbol corpulento, cast generalinente reputado por 
espede de cedro, por ser muj olorosa su maderabut they 
dien favour us with translating it Acetf which my Latin 
tells me is the Maple tree ! 

It is curious that the wood of which the Ark of the Cove¬ 
nant was made (£xod. xxv. 10.; and xxxvii. 1. &c.) is named 
in our vulgar English version Shittinif —a very correct pronuti* 

ciation indeed of the Hebrew which in Arabic is 

kL ’ f pronounced sent (or sant, or more correctly santoon% and 

this is translated by Richardson ** A kind of thorn, acacia;” 
and Golius (p. 12250 makes it also Acacia.” This is given 
by De Castro as ** maderos de cedros but a modem Spa¬ 
niard, Father Philip Scio de S. Miguel, sets the thing down, 
in more prudent ignorance, as “ nuideras de setiai *! 

The names of different woods mentioned in the Bible seem 
to have strangely confounded the translators; for I find that. 
of which the Noachic ark was ordered to be mode, (Genesis 
vL 14.) in Hebrew that is, to be pronounced Gopher \ so 

written in our received version, for want, of course, of a better 
acquaintance with the ancient botany of Syria. This Gopher- 
wood is written in the Chaldee Kadros. May this be an 

etymon of ? the cedrus of the Latins (who by,the way 
never, mos/ asno'edfyi pronounced their c softly like an s, as we 
and some other Europeans think fit to do in reading Latin). 
If this my conjecture be found to have foundation, then old 
Abraham Mendes has made a luckier hit perhaps than usual, 
in translating gopher as sedro.” Gopher is in the Arabic 
version before me,—published, in quart<^ at Newcastle-upon- 
Tyne, in 1811, and which edition was, 1 understand, anpeiw 
intended by the late Arabic Professor the Rev. J. D. Carlyle,— 

or shemshar. 

Father Philip, the aforesaid modem Spaniard, seems again 
in this passage tacitly to confess bis utter ignorance of the 
matter, by turning gopher into ** madcras labradad *! 

11. Mhamnus LotuSf Linn. This shrub is, according to 
Mr. Schemsbo^ common in the whole of Marocce^ growing 
in the plmns; but 1 have not met with it in this nortb^n pre- 
innce Al Gharb» I found it in great abundance on the plains 
of Sragna and near Marocco, in the vast plain watered by tbe 
Tensift; and yet more frequently, I think, in the stony arid 

plain bn die west of the lesser range of hills cidled 
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Djdteelat (or the Litth Mountains)^ in contradistinction to the 
lofty range of Atlas, of which one vast Sierra runs nearly p»* 
rallel to the Djebeelat. 

It is the true Lotos lotophe^orum of the ancients, according 
to Mr. Schoubboe. 

The branch I send you I picked near Ras el ainy the source 
of the Tensift, where 1 saw several of the Bhamnusljotus (which 
is generally no larger than a large shrub), about twelve feet 
high or more, having trunks about three feet in circumference; 
and which, at a littm distance, resembled in their general ap¬ 
pearance large hawthorn trees. 

Sft. 

The shrub itself is called Sidra and the fruit of it 


o o 

Nebdk —See the Lexicon of Golius, p. 1156 and 2296. 

The fruit is much eaten in this country, and I have found 
it very refreshing w hen just plucked off the tree. It is brought 
from a considerable distance to this market; and I have today 
bought a small quantity of it, which I add to my present little 
selection. It is very harmless food, and much used by the 
Moors’ children. When fresh the fruit has a flavour some¬ 
what like gingerbread. 

12. Elaodendto7iy —the of the Moors. The 

specimen sent is from a flourishing tree in the garden of the 
Danish consulate at this place, of which the seed came from 
Mogodor. It produces flowers and fruit annually. I send 
with it a parcel of the seed. The Argan tree is not indige¬ 
nous in the northern provinceb of Marocco. The oil obtained 
from its fruit is preferred for its sweetness by the Moors to 
that of the olive, and is much used by the natives in cookery. 
It sells therefore for rather a higher price than olive-oil. 

13. Two bulbs of the Sctlla undulata, that one of my party 
took up, on the 1st of January 1830, a little to the north of 


the river Oom Errbek the mother of heibage,” 

a poetical name that a botanist may particularly admit e (the 
Morheya of the maps), about the middle of its course.—See 
the ** PUra AUantica” 1 understand that it was first disco¬ 
vered ^ Desfontaines, who gives a drawing of it. 

14. Th ree bulbs of ihet Lachmolia setotinoy — ih^Hyacinthus 
senUHttts j^frorn the district of the Shtooka tribe bdore men¬ 
tioned. . 

British Consulate, Tangier, April 6,1831. 
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LXVl'lI. On lodicMiher, By Jam£$ W. JoHNSTON.ilf.^. 

F,R.S, E. 

\^HEN a saturated solution of iodine in alcohol is poured 
* * into hot nitric acid in a large flask, a violent action takes 
place with evolution of nitric sther, acetic acid and deutoxide 
of azote; and the colour of the iodic solution disappearsH If 
the heat be kept up, and iodine in a solid state be gradually 
added as long as the action takes place, and the colour disap¬ 
pears, there is deposited on cooling a ti ansparent yellowish 
oily-looking fluid, heavier than water, and possessing the fol¬ 
lowing properties* 

1. it has a strong penetrating odour, very different from 
that of the hydriodic aither of Gay-Lussac, and a sharp burn¬ 
ing ta^>te, the effect of which remains upon the tongue for a 
considerable time. 


2. When free from excess of iodine it is of a very pale 
yellow colour; a slight heat, however, discolours it by causing 
partial decomposition. 

3. It is not easily inflammable. It cannot be volatilized 
without decomposition. The heat and light of the sun decom¬ 
pose it in close vessels; it becomes coloured and deposits iodine 
in regular crystals. Kept in contact with the acid liquid in 
which it was originally formed, it remains colourless for a great 
length of time. Left to spontaneous evaporation in the open ait 
it thickens, becomes discoloured, and disappears very slowly. 
On tlie hand it volatilizes rapidly, and leaves a stain like io¬ 
dine. 


4. Its specific gravity at 60° Fahr. is abont 1*34. 

5. The boiling point of the compound is as high as 230" 
Fahr. When gradually heated in a small retort, a colourless 
fluid, having an eethereal odour, begins to distill over as low 
as 160°; while the aether in the retort giadually thickens and 
becomes dark coloured. At 380° this coloured liquid comes 
over very slowly in brownish red fumes, which condense in the 
beak of the retortdnto a dark brown solid, consisting chiefly 
of iodine. Over a spirit-lamp the distillation and decomposi¬ 
tion are much more rapid; iodine is given off in copious violet- 
coloured vapours, and there remain> a light shining charcoal, 
which in the flame of n candle burns away veiy slowly. The 
clear liquid which distills over by a gentle heat reddens litmus^ 
but gives no aether by admixture witli water. 

In preparing this lether, if we continue the heat after the 
iodine has disappeared without adding more, the aether hdd 
in solution by the acid liquid is again decomposed, the solu* 


* Communicated by the Author. 
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tion becomes coloii^ed, iodine is deposited and' 
ofenant gas is ^ven off. If the experiment be made in a ts> 
bulated retort, the iodine condensed in the beak and in the 
ceiver is Gradually ponvertecL by the absorotion of the olefiant 
gas which comes over, into Faraday's iodide of carbo-hydro- 
gen,^ which ciystallizes in long white prisms of one or two 
inches,*or forms an entire ^passive coating in the interior of 
the long beak. 

6. It dissolves largeW in alcohol, either cold or hot, living 
a colourless solution, from which water precipitates a large 
^anti^ of it, but of a brown colour. The alcoholic solution 
when distilled gives a colourless lientral liquid not troubled 
by water, but which, mixed with caustic potash and placed in 
the lighb becomes brown, showing that it contains iodine. In 
the retort there remains the brown opake fluid, ^ther mixes 
with it in all proportions, and by agitation separates it from 
tlie acid liquid in which i^is formed. It might therefore be 
employed with advantage m the preparation of the iodic asther, 
were it not difficult again to separate the whole of it by water 
without decomposition. Water dissolves it in small quantity. 
When the yellow asther is washed with water it bepopies less in 
quantity, less fluid, and of a brown colour, which by further 
washing gradually deepens to a dark brownish red. The 
aqueous solution is colourless, and slightly acid, due, as ap¬ 
pears from its reactions, to the presence of a small quantity 
both of'iodic and of hydriodic acid, 

7. Sulphpric acid in the cold decomposes it^ rendering it 
dark brown; ^hen heated it becomes dirty blacl^ and vapours 
of iodine are given off. A few minute prisms of a yellowish 
colour also condense in the upper part of the tube, wiich are 
probably iodide of carbo-hydrogen (iodide of mtherine). On 
muriatic acid it floats unchanged, but as the lighter parts eva^ 
porate or are dissolved it becomes brown and dense, and 
sinks to the bottom; the acid at the same time becomes yellow. 
Kitric acid in the cold does not act upon it. The acid solu- 
tW in which it is formed resins it in solution only till it cools, 
'^^en once separated by cooling, it cannot be redissolved by 
tjm application of heat. 

9. when chlorine is passed over i^ muriatic acid is 
Iprmeil, and the aether becomes red. This gas, however, do^ 
not seem to be capable of decomposing it entirely; for when 
gently heated after long exposure to an atmosphcK of chlo¬ 
rine, it gives off chlorine and muriatic acid vapoim^Aod sinks 
aiqj^oi^entl^ unchanged, except in colour, when ~ 

9. When obtained by decantation from the a 
which it is formed, the lether reddens litmus; and 
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with which water and the caustic and ^rbonated alicaliea 
and partially decompose and the imposubilit^ of 
dfstHlin^it, 1 have not hitherto <4)tained it ta a state, in which, 
in the air at least, it does not possess thU property in a slight 
d^ree. A waJc solution of caustic ^tasu or soda acts Upon 
It like iirater, discolouring it and diminisfaintt its volume} nut 
after washing again wjth water to remove the 'alkali a slight 
action uMn litmus is still observable. This- is to be ascribed 
solel;|r, 1 believe, to partial decomposition. A concentrated 
solution of a caustic fixed alkali acts upon it, with the evolution 
of heat and some gas; and irhen allowed to subside 
agitation the alkaline solution ijs of a red colour, and the aether, 
much diminished in quantity, & colourless, or nearly so. A^ 
tated wjth pure water the aether again becomes cofoured and 
tinges litmus. With a sofficient excess of caustic alkali it ap¬ 
pears, like muriatic aether, to be resolvable into a colourless 
oil containing only carbon and hydrogen. 

The alkaline solntion evaporated to dryness, and the dry' 
salt redissedved gives no trace of iodic acid. It precipitates 
lead of the well-known yellow colour, but it does not precipi¬ 
tate muriate of barytes. Nitric acid separates iodine from the 
solutiony ^ 

10. After being treated with caustic potash in a concen¬ 
trated solutkm, potassium has a very slight action upon it, 
becoming tarnished, evolving ^minute bubbles of gas, and 
making the liquid slightly brownish. If potassium be dropped 
into the aether os first obtained, much action and evolution of 
heat takes place, aether and an iodide are formed, and char¬ 
coal remains behind. 

11. VS^n dry phosphorus is thrown upon it considerable 
action takes place, with evolution ofheat^ and an iodide of 
phosphorus is formed. The same takes place under water, and 
the supernatant liquid contains bydriodic acid, from which ni¬ 
tric acid precipitates the iodine. On sulphur it ba^ no action.' 

12. Mercury does not act uwTjx it in the cold, unless the 
asther have become discolouredf bjf partial decomposition, when 
the mercury removes the firih iodine to which the colour Is 
due. When slightly heated a greenish pellicle is formed on 
the mercury, and the colour <Mveloped in the aether fay hcot 
disappears. This greenish pellicle dried and heated becontisl 
red, showing that some iodide had been formed. The decoaOi- 
position, however, is due to the heat and not to the actk>ii of 
the mercury. 

This sstKer may also be prepared by the substitutidn of sdk 
phuriftjh^er for alcohol, m which case, after the violence of 
the oAwn has ceased, the bottle may be placed in the son 
T^ird Series. Vol. 2. No. 12. June 1838. 3 H 
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for several ilayst and a HtUe more iodine added as the colour 
slowry di^ppears. The addition of a little sulphuric sther 
will at any time by agitation give a solution of the iodic in com¬ 
mon ^ther^ which floating on the top may easily be separated. 

The supernatant acid liquid in the flrst process contains a 
lar Aqoantity of iodine in solution, partly in the state of aether, 
patllyt probably, as Faraday's iodide of stherine, and partly 
as ^rullas's periodide of carbon. The aether is not wholly 
separated by subsidence on cooling; a further portion is thrown 
40 wn by the addition of water^ and a second portion by satu¬ 
ration with an alkali, though m both cases slightly coloured. 
Agitation witli sulphuric mther separates it most completely. 
Saturated with soda the supernatant liquid becomes dark co¬ 
loured, and bt’ evaporation may be brought to n treacly con¬ 
sistence, but does not crystallize. The dark colour is not due 
alone to free iodine, for it does not disappear by long ex¬ 
posure to the air, nor by heating, but to carbon, which exists 
either in a peculiar state of combination with iodine, or as 
ulmic or azulmic acid. By evaporation to a syrdp, and sub¬ 
sequent dilution with cold water, a carbonaceous inotter is se¬ 
parated, which is soluble in hot water, and in scdudon throws 
down a yellow iodide from the salts of lead. Alcohol does 
not separate the iodine from this carbonaceous mMfer, but it 
may be driven oiF by the heatpf a spirit>lamp, leaving a spongy 
charcoal. 

When the acid liquid is diluted and supersaturated with 
ammonia a yellow pre^itate falls, which is chiefly Serullas’s 
periodide of carbon. This compound is sometime^ obtained 
also on decomposing the aether by diy caustic potash*^ Nitric 
acid throws down iodine from the filtered aminoiflacal solu- 
rion, and by evaporation it becomes dark coloured as above 
atat^« The saturated supernatant liquid does not precipitate 
^loride pf barium. 

What is the true constitution of this interesting compound, 
i( is difl$cult to decide* Fwm the mode iwwhich it is formed 
by the aid of nitric acid we would be led to infer the presence 
of oxygen; whiles on the other ISand, its properties and the ab¬ 
sence of iodic acid, both in the caustic alkaline solution by 
which it has been deoompotod, and in the superna^nt liquid, 
which even when saturated gives no precipitate with muriate 
ei beiytes, lead to a coutrary conclusion. When iodic acid 
iaheq||4, in alcohol decomposition takes place, and by distilla¬ 
tion smole of the iodine passes over, tne odour of hydriodic 
asditt!', which is perceptible, showing that a small quantity of 
that eompotmd nas also been formed. The presence ^ alco¬ 
hol, therefore^ in a hoc solution, seems incompatil^ with an 
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oxu]a of iodine; and if such be the casa it vHH'absHy 
for the absence of oxygen in theipdic setheri 'thoum fbrtnod 
by the agency of nitric acid. It is probable that nitric e^dk* 
is formed first, and that from its decomposition the new cotft* 
pound containing iodine results. It seems to me, therefore^ 
most likely that the aether described in this paper is a eom« 
pound of iodine and tetherine (4 C+4 H), beloumligtirobably 
to the same class of compounds as the solid iodicle of Mr. Fa¬ 
raday. Indeed in one experiment, instead of the aether sub¬ 
siding as I expected, I obtained a group of large crystals of 
the solid iodide of carbo-hydro^n*. 

Pbrtobello, April 22, 1833. ^ * 


LXIX. Remarks on Sir David Brewster^s Pajwr “ On theAh^ 
sorption of Specific RapSt Bp G. B. Airy, Esq, M,A, 
Plumitm Professor of Astronomy and Experimental Philo^ 
sophy TO the Uttivemty of Cambridge, In a Letter to Shr 
David Brewster, K,II, LL.D. F.R.S. i^c. 

My dear Sir David, 

TN commenting npon your paper in the last Number of the 
^ Philosophical Magazine, I cannot but feel that 1 am un¬ 
dertaking lUi ins^kius task. That you will misinterpret my 
motates or feeliogs I am not afi’^d; but to others it may ap¬ 
pear presumptuous in me to criticize the remarks of one whom 
1 revere as the author of nearly all our experimental know¬ 
ledge in '‘the roost important parts of optics. But science is 
public property: it is the right of all, and may be the doty of 
some, ^ expose what they conceive to be erroneous; and the 
obligation is at least not lessened when such seeming error kt 
backed by the highest scientific character. 

I commence with your remarks on the test of theory. ** The 
power of a theory to explain and predict facts is by no means 
a test of its trutli; and in support of this observatton we have 
only to appeal to the Newtonian Theory of Fits, afld to Biot's 
beautiful and profound Theory of the Oscillation of Luminous 
Molecules." I must surely have misinterpreted this sentence. 
That theories essentially and fundamentally difibrent can apply 
equally to the explanation of pheedbmeaa embracing so many 
classes as the phenomena of optics, is, I conceive, quite im¬ 
possible. What test, then, can there be for the truth oi a th^i^ 
but the power which it gives us of calculating old observations 

* The colourless transparent prikinatic crystals described ia tbiftpapm 
ab Farai^'s iodide, di£^ frani that compound, as peiiera]]> deseribm in 
being bwmtly soluble in water, from which they may be agamAolatiUsed ia 
bcautifliT pmms by a very gentle heat 

3H 2 
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atad predicting new j>haenoinenn? ' 'Thft|^prisciple has beta 
recognised'by eVery philo^ber^ end’is t^d^'acted upon in 
every investigation which is going on hk Oviory'oth«r branch of 
science. l£ optics to be exOepted ? Or am I tb understand you 
to »y tiiat Newton’s and 3iot*i mdlebtdar tiieories will apply 
to tha explanation of phenomena of various dasses equally 
well with the nndulatoiy fbeory ? If this is your meaning, the 
onus prt^andi is upon you. It is certain that observations have 
' been calculated upon the undulatory theory, and have been 
‘ found to agree with the calculations, which have not been cal¬ 
culated on any other theory: it is certain that p^aenomena have 
been predicted from^ the undulatory theoiy, and have cenre- 
sponded exactly to the prediction, which have not been pre¬ 
dicted from auy other theory*. If you intend that the sen¬ 
tence above quoted should be received literally, yon are bound 
to pmnt out some steps |it least of the calculation on other 
theories. ft 

Nothing appears to me more prejudicial to tbU progress of 
science than vague statements of such a kind as tiist to which 
1 allude. 1 am desirous of avoiding this error, ftnd I will 
therefore point out several instances in whidi die two theories 
that you nave mentioned fail. ' 

!^^wton’s theoiy of alternate states Of ekSf riSflexSon and 
easy transmission will not explain the jetty blaukqeft of tiie 
central spot in Newton’s rings. It will not eiqplaiti the dila¬ 
tation of the rings on increasing the angle of iimdence, with¬ 
out another principle (the lengthening of tiie tits), which is 
negatived by every use made of light which has passed ob¬ 
liquely through glass. It will not plausibly explain Grimaldi’s 
fringe^ and Jails totally for the fringes produced by narrow 
openings. It will not in the slightest degree explain the fringes, 
TO. in the shadows of bodies of different forms. It will not 
mmlain the interference-bars produced by two mirrors f. It 
wilt not explain the spectra formed in telescopes by Frannbo- 
feir's gratings. * 

*BlOf s theory of moveable polarisation will not explain the 
ordinsHy polomed rii^ of Iceland qiar, in different positions 

* As a nmpl* imtance of calctttationt I may pmot out the polarized rin« 
ef IsabiKlipari in dUferoot pontioua of the anw^ring plate; and as a nn^ 
imtease pf prmfiction, the change In the character of Newton's rincs at a 
aegta of incidence, when the lower plate is ntetallie alid polarised 
MgbtllMMea. Perhaps the most remarkable nrediction that has ever been 
eieiinth that lately made by Professor Hamilton. [See present vol. p. 1 IS 
aa4ti»7.-EmT.} 

t Id some place, to which I am at prasent unable to refer, i p^ve seen 
a hypothesis io eocoont for the destructive interference of light on a theory 
of emisHon. I envy the imagination of any one who can form such a eon- 
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of the analjsin^’jnjMl^r <lt will nit explun the rings pioditced 
with Iceland spe/wiub circulpriy pplarized. light. It is maiie 
even to express the; nnturo of circuUirly apd ^Ijpticalljp po> 
larized light. It .wil^ uo0 esmlain ihe pbamomena or quartz, ft 
willao# explain the,i^il]|»of biattaJ ci^stals with plane or circu¬ 
larly polarized light, fp different positions of the analysing plate.' 

The pheenomeoB which I have mentioned have aiji been cfd- 
culated on the undulatory theory, and they perfectly 
with the deductions from that theory: these calculations more¬ 
over are all to be found in print. They are also phsenomena 
which ought to be explained by the theories above mentioned 
if those meories possess any value. They arc^ therefore, as 
appears to me, a tair subject of examination to any person who 
wimes to decide in the choice of a theory. 

I think it unnecessary to remark further upon your sentence, 

** Twenty theories may all enjoy the merit of accounting for a 
certain class of facts, &c.” because my opinion is sufficiently, 
expressed above* In whatever degree twenty theories may 
enjoy this pierit in conceivable cases, there are not two that 
emoy it m optics. And the ground upon which the supporters 
of the undplotory theory receive that theory, is, not that it ex¬ 
plains phenomena as well as any other theory, but that it ex¬ 
plains phiftnomena which no other theory can explain. 

To the anthoritv of Newton (supposing authority to deserve 
the least weight when our collection and variety of facts, and 
our powers of calculation, have been so immensely increased,) 

I attribute no importance, for the following reason. I think 
dbat Dr. Young nos fully made out (Phil. Trans. 1809,} that 
Newton was a believer in the theory of undulations. In his 
Optics he most cautiously urges the reader to connect no 
physical conception with the theory of Fits. Nor ape reasons 
wanting for his adoption of the molecular theoiy ftjar calciUa^ 
tion. It was impossible in Newton’s time to mm any ex¬ 
tended calculadon on the undulatory theory; for even the prin¬ 
ciple of the coexhitence of small vibrations, which occurs in 
every part of such calculations, was then unknown. 'With all 
the methods necessary for thei^culaticHi of a molecular theory 
he was, on the contraiy, perfectly fiuniliar. 

% 

eeption; and ifhe eould extend the hypothetw so Ss to include polarised 
ll^t (plane, circular, and dlipticaJ), 1 dioold have a sincere resp^ fbr his 
inventive powers. But if he seriously applied it to the expituiatfeii of 
phsenouieua, which are a neceuaiy consequence of the simple landOnMatal 
astumptions of the undnlatoiy theoiy, I diould have little esteem fiW his 
judgeiMDt as a philosopher. The men who, in order to subtract 9 fronrS, 
should wait for the completion of Mr. Babin’s engine, would net, in my 
opinion, be Biting more absurdly. * . 
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You mention, and justly, tbfct tbe undidatory theory is de¬ 
fective as n physical representation of the pbaenomena of li^t. 
1 imagine tba^any theory must be defective in this point. But 
is the untiulatorv theory more or less defective than the mole¬ 
cular theory? 'l^’o assist in forming an answer to this question, 
T will pcnnt out two or three facts. "Tbe theory of undule^ 
tions explains well the reflexion at the surfaces of transparent 
media; which Newton’s theory can hardly be strained to ex- 
, plain. With certain assumptions, it gives laws for the inten¬ 
sity of tbe reflected light, which your subsequent experiments 
on the position of the plane of polarization have confirmed; no 
one has even conceived how such a calculation could be com¬ 
menced on the molecular theory. It explains the relation 
(discovered by you) between tbe polarizing angle and the re¬ 
fractive index; an explanation perfectly inconceivable on the 
molecular theory. It explains with less certainty the elliptic 
polarization at total internal reflexion, and it does not at all 
explain the elliptic polarization at metallic reflexion; but the 
molecular theory is unable even to give a notion of these kinds 
of light. Lastly, it explains well the connexion between double 
refraction and polarization; an explanation which has been 
hailed by every philosopher who has examined it as the greatest 
addition made to our physics since the days of NowtoD; and 
one which it will be useless to attempt on a hypothesis of 
emission. 

The dispersion is doubtless a formidable objection; though 
it has been shown that the explanation may bis completed by 
the introduction of causes analogous to those wht^h act in 
other cases. But is not the dispersion a formidable oligection 
to the molecular theory ? I confess that 1 have no distinct con¬ 
ception of the supposition which roust be made in order to 
explain dispersion on Newton’s system. It must be remem¬ 
bered that the cause must explain the connexion between tbe 
refractive index and the length of the waves or fits; as it is 
now certain that tbe smallest change in th^ latter is accom¬ 
panied in every instance by a change in the former. 

I now come to the ostensible subject of the paper,—absorp¬ 
tion. I avow, os fully os any opposer of theory can desire, that 
no explanation of absorption has been given upon the undula- 
tory system. 1 assert as fiillyt that no explanation has be^ 
mven, or seems likely to be given, on the theory of emission, 
if We gre at present called on to decide between two theoria, 
this sul^ect appears to me to be unimportant. If we are to de¬ 
cide whiether there shall exist any theory of light at aU, the re¬ 
solution of the question w'ill depend upon onrdetermining whe¬ 
ther absorption niusf necessarily enter into a theoiy oflight. 
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I do not diink that absorptioi| is to be considered a neoes* 
•ar^ pait of the tbeo^. It is a sort of eatraneous interrnpdon 
wbicn either leaves the ordinary lavrs in full vigour, or wsoUy 
destro^% not the laws, but that vfhich is the sulnectcif the laws. 
R^xion, rdTraction, interference, double refraction, polari<- 
zation, go.on with absorption just as if there were no such 
thing in nature. The supposition of undulation by transver* 
sal vibration, the principle of superposition of sm^l vibrations, 
the assumption that the velocity is different in differoit media, 
are necessary in every investigation; the suppositions (what* 
ever they are,) that are to account for absorption are necessaiy 
only now and then. The former suppositions, in the vast mar 
jority of instances, do not require the latter; the latter when 
wanted must be combined with the former. These considera¬ 
tions seem to point out clearly that absorption requires a sup^ 
plemeiUary theory; and our only care with optical theories at 
present must be, that our present assumptions may admit of 
such a supplement at some future time. As far as I can judge, 
either theory (emission or undulation) seems likely to admit of 
such a su^ipleqieut, and I do not see that one will admit of it 
more easily than the other. 

A reauu*kable instance of the same kind has already oc¬ 
curred in tiiCk hiatoi^ of optics. When Fresnel’s theory and 
meraures of diffraction had ^iven a very high probability to the 
undulatory theory, there still remained, to be accounted for, 
the laws of polarization and the connexion between polariza¬ 
tion and double refraction. The undulatory theory was there¬ 
fore generally adopted, leaving the kind of vibration to be deter¬ 
mined the consideration of accounting in the best manner 
for these remaining phaenomena. The succes's with which 
this was afterwards done, by the assumption of transversal 
vibrations, exceeds,any thing tliat has been gained in philoso¬ 
phy since the establishment of the theory of universal gravita¬ 
tion. Had Fresnel proceeded as you (apparently) would wish 
us to proceed, therundulatory theory would not now have ex¬ 
isted. 

Every other branch of philosophy presents instances simiter 
to the last. If, for instance, at the time of inquiring into the 
mntual action of bodies on each other, Newton had insiati^ 
on including in his general theory (whatever it might be,) 
^Sscts of what we now call mi^netism and capillary attractioKU 
the theoiy of gravitation wouM never have been formed. Rj 
leaving these as subjects for future investigators, and by t^e- 
ducing to law the preponderating set of phaenomena, he wim 
able to form the most complete cosmical theory that has ever 
appeared. Many years passed before those supplementary 
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laws were reduced to a simple form; yet by tlie consent of 
the world* the theory of gravitatign, though imperfect as a 
theory of attraction* though ^sometimes completely disguised 
by the forces which Newton left unexplained* was adopted as 
a true system. That the existing theory of undulations stands 
in tlie same relation to the complete theory of light as New* 
ton's universal gravitation to the complete theory of attrao* 
tions* I have not the slightest doubt. 

With regard to the importance, as a difficulty, of the num¬ 
ber of interruptions in the spectrum produced by nitrous gas* 
1 do not entirely agree with you. If a plausible reason can be 
found* on either theory* for a single interruption* 1 have no 
doubt that good conjectural reasons will very soon be found 
for a thousand interruptions. And with regard to the atten¬ 
tion which* in shaping an optical theory* these interruptions 
at present deserve, 1 ma^ perhaps not quite agree with you. 
They are not yet disciplined under laws: they stand a mere 
“ mob of facts and no one can tell what they seem to indi¬ 
cate. But eveiy attention ought to be given to reduce them 
to ruljes; and the apparent uniformity of the lines of nitrous 
gas* at least as compared with the solar lines or the interrup¬ 
tions by different kinds of glass, seem to make it probable that 
this beautiful and important discoveiy (setting apart its prac¬ 
tical uses*) may assist us in discovering the laws which govern 
the most obscure and most difficult part of optics. The theoiy 
of crystalline absorption cannot then, I thinks remain long 
without explanation. With sincere respect* 1 remain. 

My dear Sir David* your fiiithful Servant, 
Obiervatarj, Cambridge, Mey 7. 1833. O. B. AlRY. 


LXX. Remarks on Mr. Barton's Paper ** On the L^xion of 
Light,” in the London and EditUmrgh Journal of Science, d'C. 
V No. X. By the Rev* B. Powell* M,A, F.^S. Samlian 
Pr^essor Geometry, Oa^ord*. t 

question respecting the truth of the undulatory theory 
of light is at the present time exciting more discussion 
than we might have anticipated so abstract a topic would be 
likely to cau forth; this circumstance alone is a favourable in¬ 
dication,of the increasing interest taken in matters of pure 
science; and whether we consider the importance of the snb- 
jCjCt* the beautiful and refined nature of the inquiiy* or the 
value oT &ir and well-urged objections and dispassionate con¬ 
troversy fi>r eliciting truth, and promoting the real advance 

I 

* Communicated by the Author. 




of seienc^ 1 trusiChepdges of tfah Jouma) wSIl.nof be*coi»t« 
dered as improperly dicc^pied by a few remarks, wlSltbliaire 
suggested themselves to mo bb reading Mt. Bartonfs pajp^ 
above referred to. * * 

£ hope also that Mr. Barton will have no greufid to ocm- 
plain of me as a prejudiced ** undulatioiust,” determined aU'* 
hazards to support a favourite theory. 1 am desirdus that 
every theory should be examined with fiiirness and impaiv 
tiality. But it appears to me, in the present stage of this in* 
^iry, that in preference to pulling down or constructing 
theories in toto, it would be far the more philosophical mode 
of proceeding, to examine carefully the extent of the actually 
demonstrated laws to which the varied phenomena of li|^t 
are refbnrible^ and thence to pursue the inquiry as to what 
sort of h^othetical action will best account for the greater 
number of them. Of such action some of the characteristics 
of periods or intervals appear so indisputably essential to the 
explanation of the results, that no one, capable of appreciating* 
the accumulated and amsdative evidence on which the assump¬ 
tion of them rests, can doubt the legitimacy of that assumption. 
And these characteristic actions are precisely those which 
would necessarily result from the vibrations of an sther. *In 
the present state of our knowledge if we should allow that 
this sort of theoretical action may fdll to account for several 
facts, yet we must contend that it unquestionably accounts for 
a vast number more than any other principle which has been, 
or probably can be, alleged. 

»(1.) Witn regard to the author’s first objection I shall merely 
observe, that on any theory we must admit the reality of the 
intervals^ whidi are called lengths of undulations. And in in¬ 
terference-experiments, let us suppose two rays arrive at the 
centre of tlus screen in a conspiring state, and give a bright^ 
point; the raect at other points on the sa'een will depend 
upon the successive differences in the length of route of the twi^ 
rays arriving together at those points, compared vcith that of 
the^st pair of rays. It is not the absolute, but the lelatiye 
differences of route with which we are concerned, andthefee 
are measured from the aperture as the origin. ^ 

But on the undulatory view of the matter, it is a point 
longing to the meat unequivocal and elementary part iff 
theory, that any small portion of a large wave may be taknift 
separately from tlie rest, as the origin of a new small 
verging from it in a spherical form. Such an origin of a smnU 
wave (in Mr. Barton’s diagram) occurs at A, wbfr^ ^ the 
aperture be very small, it is shown by theory that the new wave 
diverging from it, which is produced by the sum of all the 
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small waves belonging to the original waves from RR^&c., will 
be equally strong in all directions, and A in this case is the 
real centre and origin from which the new undulations com¬ 
mence. 

But for all accurate experiments, the luminous point made 
usd of is the focus of a lens of short focal length; in which 
case the theory is equally clear; and the waves after converg¬ 
ing to this point diverge from it in the same manner as if 
that point were a centre of excitation, or source of light. (See 
Professor Airy’s Tract, p. 289.) Indeed (unless I mistake Mr. 
Barton’s meaning,) it is difficult to conceive how such a point 
could have occasioned any embarrassment or ground of objec¬ 
tion. 

(2.) The second observation is of'a more important charac¬ 
ter, and brings us to an objection of a more tangible kind. 

The author admits at the outset that the theory of Fresnel 
agrees pretty well with the results of his own experiments.” 
Now this admission appears to me to involve very nearly a 
concession of the •whole question, Fresnel’s researches were 
conducted with a delicacy and a precision far exceeding those 
of any previous experimenters, and keeping pace with the in¬ 
creased and elaborate refinements of the toeoretical analysis. 
These coincidences of observation and theory are, in fac^ such 
as no one can examind without an irresistible conviction of 
the truth of the laws which the formulae express. These con¬ 
siderations alone might almost suffice to render superfluous 
any further argument; since all that Mr. Barton alleges is 
grounded on a comparison of the theory with o/dcr, and there¬ 
fore probably far less accurate experiments. The observations 
of an older date, however valuable for the period at which 
they were made, are not, in researches of tliis kind, to be put 
in comparison with those obtained by the philosopher of the 
present day with all ** the appliances and means to boot,” 
^^which the improvements of recent science place at his disposal: 
if a discordance should be found, the moio precise results of 
the recent investigation would be fairly entitled to the pre¬ 
ference. 

The observations of Newton on what has been called in¬ 
flexion of light, were indeed remarkable instances of accuracy 
and skill; and when we consider that their illustrious author 
had not only to discover the facts, but almost to invent the art 
of exi:| 0 rimenting, it would be no disparagement to his unpa- 
rallelM preeminence, if modern research, enjoying superior fa^ 
cilities of^instrumental precision, should have produced expe¬ 
rimental determinations of such a characteri as^tp supersede, 
or even to invalidate, Jiis earlier results. 
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Newton has given us in his Optics, Book iii. the detail of 
these measurements, and their exactness is amply sufficient 
for the nature of his inquiry. Here is another point which 
should altrays be borne in mind in criticizing experimental re¬ 
searches. Newton does not apply these results for computing 
the lengths of the **Jitsi** their accuracy might be quite suffi¬ 
cient for the general establishment of the facts, though it should 
not be so for such a very delicate computation as this. Yet 
Mr. Barton takes Newton’s measurements, in these experi¬ 
ments, as data from which to calculate, by Fresnel’s theorems, 
the value of the lefigtk of an undulation, 

I think it must be admitted thpt such a mode of comparison 
is hardly fair either to Newton or Fresnel. The data assumed 
to reason upon are inches and parts of an inch by measure¬ 
ment; the results turn upon differences in calculated mil¬ 
lionths; the distance of the aperture or knife-edges from the 
origin of light, and from the screen, and the width of the aper- . 
ture, are obviously determinations open to small errors; and 
no consideration seems to be made of the amount to which a 
small uncertainty here might influence, the almost infinitesimal 
values which are to be deduced. Mr. Barton, however, cal¬ 
culating by Fresnel’s formula on these data, finds the resulting 
lengths ot an undulation to differ among themselves in the 
different experiments, and the greatest pt them he finds to be 
less than Fresnel’s value by about one fifUi. 

Now* it appears to me that a fairer mode of comparison would 
be, to assume the length of an undulation according to Fresnel, 
and see what degree of inaccuracy, in the confessedly looser 
data, will suffice to give an accordance with that result. 

If we adopt (for convenience of calculation) A = -000025 
inch, which is somewhat less than Fresnel’s value for red rays, 
the distance'(a) from the origin to the slit being 101 inches, 
the formula used by Mr. Barton on substituting the above 
values and transposing will give us very nearly, 


•1875 


J 


202 +2b 


From which we may obtain the calculated values either of (5) 
the distance from the slit to the screen, or of (r) the width of 
the aperture, the other being assumed, in each of Newton'^ 
experimei||s for the supposed value of (a) ; and we may cotijl 
pare them with the measured values. It will suffice for oUr 
purpose to do this with respect to the values of c; thus we 
shall have os follows: ^ 


3 I -2 
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Newton’b value 

Value of c cal¬ 

Newton’s Mea- 

Diderence. 

otb. 

culated nearly. 

burement of c. 

VS 

*013 

•012 

•001 inch. 

S*3 

•023 

•020 

•DOS 

8*6 

•036 

•034 

•002 

32* 

•058 

•057 

•OOl 

96* 

•091 

•081 

•010 

131- 

•098 

•087 

•Oil 


This calculation is not carried to any great accuracy; but 
it will suffice to show that even without Meeting the value of 
(£) (which is open to much uncertainty), the ffiiferences are 
fairly within the limits of error. \Ye might proceed to calcu¬ 
late the errors in (5), or to estimate their joint effect; but what 
is here ^ven, is, I believe, quite enough for our purpose. 

Mr. Barton enters on a calculation in some measure the 
counterpart of this to find from the assumed length of an 
undulation, and Newton’s values of (c), what ought to be the 
values of {b). This is done by taking ^e value of (x) deduced 
as before from the 1st of Newton’s experiments; but since 
that value has been found to be different in each of the expe¬ 
riments, it would have been more fair to take the mean value 
from all the experiments: and still n)ore to the purpose of the 
inquiry, to take Fresnel’s value of (A) Qts I have betbre dono), 
and ascertain the amount of error whiw might account for the 
discrepancy; and even if this should tum*out considerably it 
would be no*more than accords with the admission that Fres¬ 
nel’s measures were more precise than those of Newton. 

The author then refers to certain experiments of M. Biot, 
in which, with a given aperture, he measures the distance at 
which the centre of the screen first becomes a dark point in 
homogeneous red light. Upon Biot’s data for (b) and (c), 
Mr. Barton computes what must have been the values of (a) by 
the same formula as before; which in this case, upon transposi¬ 
tion and squaring, will give, . 

c^b 

" “■ 7*03Ai-«c^' 

The circumstance that the denominator may become ny^a- 
dve indicates of course that there are certain limits of distance, 
consi^nt with the other conditions, within which the formula 
conUm ,|]e wplied to any real case. Mr. Barton finds in the 
firiHfttiSfee of Biot’s experiments that the formula t^s applied 
^68 rise to the absurd result of a negative value m (ak and 
Uience concludes that the values of (a) are incorrect. The 
source of error may surely just as probably lie in the values 
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ui (6) or (c). At least it would be satisfactory to see wh 4 it de- 

§ ree of inaccuracy in these measures miaht suffice to bring 
le result within the limit before indicated. We may easily 
make a sufficiently near estimate of this. 

Taking the millimetre s *08937 inch, we shall have th4 
value before assumed for X = * 00063 millimetre nearly. We 
shall thus find for the limit, which makes the denominator 
vanish, c* = *0044 b. 

If we assume Biot’s values of (^}, and calculate those of 
(c) which are the least compatible with them, as jbst explained, 
we shall find, nearly, '' 


Values of b. 
12 
46 


Limit of c. 

Biot*s Value of e. 


Difierence. 

•23 

•25 

*02 m 

= '0007 inch. 

*45 

•50 

•05 

‘0019 

•73 

•75 

•02 

•0007 


These values of (c) were probably^obtained by estimation; 
and errors even to the insensibly minute amounts here stated*, 
would bring them to the limit, even supposing the values of 
(&) unaltered. These however are of a nature opien to consi¬ 
derable uncertainty; (as indeed Biot confesses in the higher 
numbers, TVaitS de Phys, iv. 764.) In experiments of this 
kind it is almost impossible to determine, precisely, at what di¬ 
stance the central point of the screen is at its maximum of* 
darkfiess.' It is not necessary here to enteV into further formal 
computations of the amoiftit of error necessary to reconcile the 
alleged discrepancies f- since it is obvious that results of this 
kind are not of a nature to be depended on for such minute 
calculations as those of the values of the lengths of undulations. 
Those *of Biot were tried with a view to a different compu- 
' tation. In my own trials of such experiments, I have seldom 
been able to feel certain of the distance at which the dark band 
first appeared, or of that at which it attained its maximunr, and 
have often shifted the eye-glass through a considerable space 
before any marked difierence appeared. 

(3.) Mr. Barton’s third objection is certainly more for¬ 
midable in appearance than the preceding; but some of the 
same remarks will apply here as in the former cases: we shall 
also find one or two other consideraUons, which will furnish a 
complete explanation. 

With respect,to the experiment of Newton, to which our 
author here refers as at variance with Fresnel’s theory, we 
might r^ur to the general and obvious unreasonableness of 
dtmg experiments made yrhen the art of observing was in 
its infancy, as tests of .the refined theories of modem research; 
but the present is a peculiarly strong case: this particular ex- 
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periment of Newton’s was confessedly of a rougher description 
than most of his others; and the passage in which it is described 
appears to me a little obscure throughout (See Optics, Bookiii. 
p. 300 et seq. £d. 1721.) But there is one circumstance at¬ 
tending the experiment, which alone suffices to place it out of 
all fair comparison with Fresnel’s formulae; viz. that the origin 
of rays, instead of being a single point (the essential assumption 
in the theory), was a hole a quarter of an inch in diameter. 

But we may view it in some of its other relations: Newton 
shortly after describes very precisel}' his w'ell-known experi¬ 
ment with twd straight edges meeting at a small angle, and 

g ives a representation (^the fringes. In this case it is evident 
lat the part of the image corresponding to the very narrowest 
part of the Opening is by no means dark at the centre; but 
just beyond, between the diverging hyperbolic branches, there 
is the commencement of a dark space represented. Now if 
we suppose two* such oofistmetions placed with the points 
towards each other, there would result an appearance on the 
whole similar to that in Mr. Barton’s diagram; and the ar¬ 
rangement of the edges would resemble fiis two curved edges, 
except that it is implied they were not actu^ly in contact" at 
their point of nearest approach; but if they were so near as 
to allow no sensible portion of light to pftss, eyen at one point, 

’ the case would be precisely that just described! 

But it is not necessary to suppose the edges actually in con¬ 
tact to produce this efiect; for even when they are at a sensi¬ 
ble distance, it results from the well-known fact*bf the enlarge^ 
merit of the shadows of the two edges beyond their geometrical 
boundaries, that these shadows (projecting as it were before 
the edges to which they belong,) will coalesce^ before the edges ^ 
meet; and this is a result of uie undulatory theory. 

Tl,e same thing will be tri:^ with parallel rectilinear edges, 
and may be seen even^'Withotit the necessity of a single lumi¬ 
nous point* as the origin; and this seems ver^ likely to have 
been tnc real result observed by Newtqn» in the experiment at 
first referred to. 

X have repeated the experiment with slightly curved, as wefj ps 
with rectilinear edges, in several forms and at various distaQces; 
and I.hpve invariably .observed, when the curved edges up- 
proach^ ^ery near, an appearance similar to that represent^ 
in Mr. mrton’s diagram, ^ w/th this importcud d^erenne, viz. 
that the central dare portion, which (if 1 Understand his dia¬ 
gram rightly,) is represented as abml^tefy dark and Isolated^ 
and havmg a continuation of the brigkt fringes on elt<di*side of 
it, in (hy experiments always appears to join continwusly with 
the^ dark lhadow on each side; the bright fringes ulways bend- 
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ing off in an hyperbolic forni) and not approaiMng each other 
so as to form any iunction at the sides: the moment the aper¬ 
ture was sufficiently widened to allow of tlieirthus joining into 
continuous curves (as in Mr. Barton’s diagram), the dark space 
entirely disappeared, and the jirogress of its disappearance 
was always that a faint light appeared at the centre^ and 
thence extended to the edges. 

In all my experiments 1 invariably find that with nar¬ 
row apertures, up to the degree of approach which gives the 
coalescing of shadows, the centre is always a point of relative 
brightness: just before the formation of the shadow the whole 
becomes dull, but the centre the least so; the actual formation 
of the shadow commences by the approach of the two shadows 
from the edges, which at length unite in the centre. 

Now in comparing these results with theory, we mustcondfi^ 
ourselves to the case of rectilinear edges; for the slightest con-* 
sideration will show, that, with curved edges, die portion of 
light at the wider parts, may, according to theory, conspire to* 
the production of the effect, at the narrower part, in a degree 
dependent on the inclose of breadth or degree of inclination 
or curvature of the edges; a cose in which the analydeal invea- 
tigation would b^ome immensely complicatedi^ Taking then, 
the formula as given in Prof. Airy’s Tract (p. 317)^ and sup-' 
pQsing an aperture with parallel rectilinear sides, it will be 
readily seen from the .expressions for thb values of (s), between 
which the integrals are to be taken (assuming such distances, 
&c. as will afford convenience of calculation), we shall easily 
find that commencing from the central part of the screen, and 
reckoning thence to lateral distances (which it will be con¬ 
venient to measure in terms of the breadth which the geome¬ 
trical shadow would have at the screen), we shall have for the 
limits of integradon, successively, at the centre, at the edge of 
the, shadow, and at 1,2, &c. whole bneadths of the shadoyv 
beyond the edge successively, when the aperture is 
raw, the values of*(s) as in the following table; and with these, 
by means of the table or integrals, we shall find the quandties 
which ore proportional to the brightness of.the corresponding 
points,of the screen, i, 

Vahids of Brightness. 

.. 


O . ... (-0999)®+(-0006)* 

.. (’0599)®+ (-0036)* 






Prof, PoVi;^Ka»2Zrm^jS-s 

on Mr. Bartoh’s Paper 

. Vfiluea of ^ 

Brightness. 

• , \*2/ .. 

,(•0994)*+(•0098)'* 

\.5/ 

(•0981)* +(•0192)* . 

(l;'> . -I- 

(•0933)*+ (‘0307)* 

CO .. 

(•0788)*+ (-0397)* 


' Let us next suppose the aperture mder, such, for example, 
that, agreeably to the above remarks, we may have for the 
cehcre s s= + 2*; and proceeding thence only to of the 
breadth beyond the geometrical shadow, we shall have (under 
the same heads,) 

.(•9772)*+(-6864)’ 

(J;) . (•216S)X-0611)> 

* 'Thus it will be apparent, even without taking the trouble 
"oF calculating further, that ^ese results of .theory give an ex¬ 
act representation of the effects actually observed. The centre 
jp in either case a maximum, or point of rdcUive brightness 
comjsared with other parts of the screhn. When the aper¬ 
ture is extremely narrow the whole intensity is very small, or 
the image extremely dull, or even almost totally dark, which 
is precisely tlie character of the cpalesciiig shadows: when 
slightly wider, the increase of light is considerable, the centre 
being the brightest^ but the variation towards the sides but 
small: when oi considerable width (within a certain limit), the 
centre is still a maximum, the increase in the absolute inten- 
sily*great, and the variation from the centre to the edge more 
ra^. ^ 

The difference in die representation given in Mr. Barton’s 
diagram, from my observations, may possibly be no more than 
arises from the imperfect nature of the sketch, or of the en¬ 
graving; dnd it may not have been intended to convey the 
mea of bright flanges continued at the sides, or of,the centre as 
absolutely dark; but however this may be, it is pb^u^Visly an 
essential point; and Mr. Barton will,*perhaps, in a future com¬ 
munication, be able to state it more explicitly. ) 

Upon the whole 1 cannot but cimsider the theory of optics 
as under obligation to Mt. Barton Tor having brought forward 
several objections to the undulator^ system; which are cer- 









* ** Qnthe 

tainly of a nature deserving the most atCetttiVSe ^amination, 
and supported by good computations of the dieureacal results, 
altogetner evincing much research and skilU^ If 1 have been 
compelled to diflfer from him, as to the« ^mp^ison instituted 
with earlier experiments, an<i •*> the actual results obseirved in 
the last case, I hope that he will re^hl these remarks in no 
other light than as conspiring with his own researches in the 
common cause of scientific truth. 


P.S.—In immediate connexion with the ^iwgoing remarjcs, 
1 have now to add, that 1 have received from Prc£ Airy the 
following statement relative to these experiments; and I gia^|y 
avail myself of his permission to lay it before the readers* of 
this Journal. 

** I have repeated several times Newton’s experiment 
knife-edges, placed at a very small distance apart. ^ As my ob¬ 
ject was to verify Newton’s observations, and to verily Fresnel’s 
theory, as far as calculations ca^ be applied, I carefully avoided* 
the use of curved edges, whiclf introduce insurmduntable di& 
ficulties into the mathematical investigation. My aperture 
was made by two rectilinear cheeks, adjustible by a screw. 
The edges of the cheeks are very truly worked. I have tried, 
hcdes for admitting the sun’s light into the, room, of various 
breadths, fiom about ^ inch (which w^ the breadth of New¬ 
ton’s hole in this experiment,) downwafrds. Thd aperture bc-» 
tween the cheeks has in general been varied through all the 
values between inch and 

measure is by estimation). My distances from the hole to the 
aperture, and from the aperture to the screen, have alfrays 
been SO inches; some of the observations have been made by 
myself alone, and others in the presence of another person. 
In every instance the centre of the image thrown on the scr^n 
has been the brightest part. There is one circumstanre which 
would easily account for a careless observer supposing that 
the centre was dark: when the aperture is largre inch for 
instance), the centre is very bright. If now the aperture ts 
suddenly contracted, and the central light consequently much 
diminished, the centre seems for a short time black. But this 
is merely the nervous efiect of surprise on the eye; for on al¬ 
lowing the eye to rest for a few seconds, it becomes evident 
that the centre is brightest. If instead of centring the aper¬ 
ture from a wide opening to a narrow one, it be gradually 
opened from a very narrow interval to a wide one^ it is evi¬ 
dent to the eye through the whole cbmige that the centre is 

bright. . tr 
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Newton’s measures of the distances at which the first black 
bar is formed appear to be bad. According to theoiy, when 
the breadth of the aperture is very small, the distance should 
vary as the square of the breadth. This proportion is very 
closely preserved in Biot*s experiments with very narrow aper¬ 
tures, but is not at all maintained in Newton’s experiments. 
Newton’s measures are therefore inconsistent with Biot’s. 
Now Biot’s methods were in every respect superior to New¬ 
ton’s. Among the principal causes of superiority 1 may men¬ 
tion the use of a semitransparent screen, which could be ob¬ 
served behind, and the use of light almost strictly homoge¬ 
neous. It is also worthy of notice that Newton’s experiments 
were not intended for publication; that Newton avers in his 
preface, * that 'le had not repeated some until he had satisfied 
himself about all their circumstancesand that he informs us 
that they * were put together out of scattered papers.’ 

Very pressing occupatiefos have prevented me, for the pre¬ 
sent, from repeating these eitoeriments with accurate meai- 
sures; the only observation with measures which 1 have ob¬ 
tained is the following: The distances from the image of the 
sun, formed by a lens, to the aperture, and from the aperture 
to the eye-piece, being each 60 inches, and the breadth of the 
aperture 0*07 inch, the centre was a bar of diluted blue in¬ 
closed by two^bars of red-brown. This agrees well with Fresw 
nel’s theory and numbers; for it appears on calculation that 
the extreme blue is rather brighter at the centre than on each 
side, and that the bright yellow is much less bright at the 
centre than on each side. 

LXXI. Narrative of Experiments made with the Seconds Pen¬ 
dulum, principally in order to determine the hitherto an- 
assigned Amount of the IrMuence of certain minute forces on 
its Bate nf Motion, ^ Mr. James Scrtmoeoub. 

[Concluded from p. 360.] , 

following experiments were made in order to deter- 
nune the nature of the effect of the proximity of any body to 
the clock pendulum} and also to ascertain whether the current 
of air generated by the motion of the pendulum could be re¬ 
duced, or prevented from being formed. The detached pendu- 
Inm was mounted with two brass balls, weighing in all about 
8 pounds; the being 2 inches in diameter, and the other 
somewhat less. Two pieces of deal were placed parallel to 
the motion of the pendulum, one on each side of the balls, at 
the distance of about ^ of an inch; but the space at each end 
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of the bofirds wes left open. The detached pendulum being 
previously adjusted to the clock pendulum, at on* extent of vi* 
bratlon of 2°, the pendulum was put in motion, y^th of a de¬ 
gree beyond 2°; and tht)ugh the extent of vibration decreased 
by 1** in 15 minutes, no difference in the times of vibration 
was perceivable. When the boards were placed at the distance 
of ^ an inch from the balls, the extent of vibration decreased 
by tbs of a degree in the same time; and when they were 
removed altogether, it decreased by -/^ths of a degree. 

The expenment with the boards at the distance of an inch 
from the balls was repeated, with this difference, that boards 
were placed at the ends of the former within ^ an inch of the 
extent of vibration on each side of the vertical. Thoi^h Ae 
space in which the vibrations were performed was thus in¬ 
closed, no perceptible difference was observed in the times of 
vibration, owing to their rapid decrease; if there were how¬ 
ever any difference, it must have been very small. 

. The preceding experiments prove that the vibrations of a * 
clock pendulum are not altered in their time, though they may 
be altered in their extent by the approach of any body, provided 
the impulse be given in the middle; that is, as much in de¬ 
scent as in ascent, with the exception of the alteration which 
results from the diminished extent of vibration. If, however, 
die impulse be given in ascent, the times oi vibration will be 
slower, and if given in descent, thi^ will be qirfeker than if 
mven in the middle; and these different conditions will alter 
me times only in proportion to the amount ol friction or of re¬ 
sistance. 

In the next set of experiments with the clock pendulum, 
the pallets were adjusted so as to give three fourths of the im¬ 
pulse in descent. The suspending spring was also a^usted 
so as to cause the long and short vibrations to be performed in 
the same time, when in a detached state, and when furnished 
with a leaden ovd bob of 7 pounds weight. The clock wm 
fitted with pendukim and other apparatus in the vessel in 
which the exh austion was to be made. On the top of this 
vessel tliere was a glass receiver about a foot deep and 7 inches 
wide. In the receiver was placed the clock, furnished with a 
small temporary dial, to show minutes and seconds. 

By this apparatus, the time and the proper adjustment of 
its different parts, such as the pendulum, suspension, &c. could 
be observed. 

The glass vessel above mentioned is the same that was em¬ 
ployed in all the experiments made with the pendulum vibra^ 
ting in vacw, or in a state of considerable exhaustion. 

3 K2 
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Set, No. 1. 


Experimeriu. 

Gain in 

24 Hours. 

Extent of 
Vllnadon. 

In air.- 

+ 12*S» . 

. 2*2S® 

In exhaustion, 6^ in. 

+ 11*6 . 


Ditto isl ... 
Ditto 15} ... 

+ 9*2 

. 2*36 

+ 7*6 


In air. 

+ 7*0 

2*23 

Ditto. 

+ 5*6 

2*23 

Ditto. 

+ 5*5 

2*23 

Ditto. 

+ 5*1 

2*25 

Ditto. 

+ 4*2 

2*23 

Ditto. 

+ 4*7 

2*23 

In exhausdon, 8 in... 

+ 7*4 

2*35 

Ditto 16i * 

+ 7‘3 

2*35 


This set of experiments is not very satisfactory, owing to the 
change of rate occasioned by the weakening of the suspending 
^ringf The difference between the results of the experiments 
in air and in exhaustion is small* being only about 2*5 seconds 
for nearly the same extent of vibration; whereas the results of 
those in air ought to have been about 6*5 seconds slower. 

This discrepancy may be accounted for, by attributing a 
small portion of it to the effect of the scapement, and the rest 
to the strength of the suspending spring, which caused the 
pendulum to return more quickfy, when at the limit of the 
vibration, than if it had been weaker. The difference between 
the extents of vibration in air and in exhaustion is only *14 of 
a degree which would make no difierence in the Umes of the 
vibration, as the spring was adjusted. 

In the above experiments the maintaining power was 5 
pounds; now, with the same pendulum vibrating on a knife- 
edge» it would require only 2^ pounds to cause the pendulum 
to vibrate to the same extent; consequently, in the former case, 
the power employed was double what was necessary to produce 
the effect. This power being applied to tne pendulum, had 
the effect therefore of bending up the suspending spring, which 
would thus have more power in its return in uie first incre¬ 
ments of descent, and would be less retarded by the current, 
than when vibrating on a knife-edge. 

As the spring would cause the pendulum to return more 
quidkly firom the highest point in the arc of vibration, it might 
be itt^iosed that the vibrations would be performed in a mss 
timi^ or that they would be the same as those of a shorter 
pendulum. This is so far the case, that the pendulum must 
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be made about half an inch loi]|per» when vibrating b^ a strong 
suspending spring, than when vibrating on a knife-ed^, in 
ord^ that the vibrations may be performed in the same time. 

In the next set of experiments, a suspending springwas em¬ 
ployed,. which was thinned so much as to be just sufficient to 
bear the weight of the pendulum. This was done as a pre¬ 
paratory step, previous to determining an extent of vibration, 
such that the amount of the increase of vibration in vacuo 
would be equivalent to the amount of the loss occasioned by 
the current generated in air. A cylindrical bob, of 8 pounds 
weight and 2 inches diameter, was first employed, which, it 
was supposed, would have nearly the same momentum or spe¬ 
cific gravity, as the common mercurial pendulum with its glass 
vessel. A piece of thin tin-plate was fixed at the lower end, 
across the centre of the bob, and projecting downward 1;^ inch; 
and the pendulum was so constructed, that the bob could be 
turned by a swivel, without altering its length or removing it 
from the vessel. By this means the position of the piece- 
of tin-plate could be altered, so as to be either edgewise or 
broadside to the path of the peiidplum. The piece ot tia-plate 
would thus produce a greater*or less resistance, as well as a 
greater or less counter current to the motion of the pendulum, 
with the same weight, accordingly as it was placed broadside 
or edgewise. 

Set, No. 8.—With the tin-plate placed broadsidefto the path 
of the pendulum, the impulse being given equally in ascent 
and de^nt. *** 

Experiments. 


Ditto 

Ditto 


Ditto 


Loss'in 

Extent of 

24'Hours. 

Vibration. 

—6® 

19*** . . 

. . . . 2-0® 

-6 

19*6 . . 

. . . . 2*0 

-6 

18'6 . . 

. . . . 2*0 

-6 

]S*8 . . , 

■ . . . 2*8 

-6 

16*2 


-6 

19-2 . . 

. . . . 2*0 

-6 

19*5 . . 

. . . . 2*0 


Ditto.. 

* * 4 

5^/, No. 9.-7 With the tinrplate turned edgewise to the path 
of the pendulum, 

Low ia Extent of 

Expenments. 2 ^ Hour*. Vibration. 


In air. 

Ditto . . .. 

In exhaustion, 6 in... 

Ditto 19^ . . 
In air... .'. 


— 6 "" 

—6 19-0 

-6 18fi 
'—6 19*2 

-:d 19-2 


2 - 2 ® 

2*2 

2-6 

2*2 
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Set, No. 10.—With on oval leaden boh of 8 pounda wfai ghf . 


Experimonts. 

Gam 19 

24 Hours. 

Eatertt of 

Vibration. 

Id mr. 

Ditto.. 

In exhaustion, 6 in... 

+ 10-6* . . . . 
+ 16-1 . . . . 
+ 9*1 . . . . 

.... 2*7^ 
.... 2*7 
.... S*18 

Ditto 13^ . . 

In air. 

Ditto . *. 

+ 9*5 . . . . 

.... 2*9 

-i- 9*0 . . . . 
+ 9*5 

.... 2*7 


Set. No. 11.—With the pallets set so as to give the impulse 
all, or very nearly all, in the ascent. 


Experiments. 


Gain in 
S4 Hours. 


Extent of 
Vibration. 


In air. + 

Dittt . + 

Ditto. + 


6*6*. 

. . . 2*63® 

6*2 . . . . 

. . . 2*63 

6*4 , , 

... 2*63 


Set, No.V ^.—With the^^allets set io as to give three fourths 
of thidmpulsc in descent. 

Gam in Extent of 

Expenments. Vibiahon. 

In air. + 7*3*. 2*8® 

Ditto. + 7*« . 2*8 


For the experiments in Nos. 11 and 12, it was necessaiy that 
the pallets should be of a peculiar shape. It was formerly 
stated that they we ground hollow in the Ranches for the 
purpose of giving the. impulse in de<^cent. '^he pallets were 
sufficiently broad to admit of two separate actions of * ’ wheel; 
one half of ^he tlnckness of each, on the same side, wna ground 
fiat in the way usually done for.. dead scapcinent. It was also 
stated thcii tUe pallets were jointed concentrically on the axis. 
The cential brass collet or socket on which tht^ were jointed, 
xvas fixed to the arbor by a pinching screw. By this means, 
the pallets could be moved along the arbor, and thus the ac¬ 
tion of the wheel could be shifted from^ the.one to the other 
at pleasure, and the wheel could also be pot out of action al¬ 
together, ir reouired. In order to'^ve iho tvhole impulse in 
ascent, the pallets required to be pitched deeper in the wheel 
than usual; and in order to c^par the teedi•properly, they r^ 
quired to be made thinner or shorter in the fianches; .this 
caused a corresponding loss of power. " . 

The poxtid^ of the pallets which was employed to give jdie 
impulse in descent, was a little deeper or thicker than the 
portion used to give the impulse jn ascent. By this means, a 
greater impulse was given ii\the fbrmei; ease than in the latter; 
and thus uie greater extent of xlbration ii^tne experiments of 
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No. 12, 08 compared with those of Now 11, is accounted tor. 
If 1*5 second m allowed for the difference in the extents of 
vibration, and if io this die 1 second actually shown by expe¬ 
riment be added, the amount 2*5 seconds will be the diimrence 
between the two methods,—the one of giving the whole of the 
impulse in ascbnt, and the other of giving three fourths of it 
in descent. 

When the pendulum was suspended bv a strong adjusted 
spring, there was no less than 5 seconds of difference between 
the results of the two methods. 

In consequence of this alteration on the pallets, the pendu¬ 
lum had been lengthened so as to produce a difference of 4 or 
5 seconds in 24 hours, which accounts for ^ogfeat a difference 
in time as that shown between the experiments of Nos. 10 & 11. 

Set, No. 13.—With the same pendulum bob as before, the 
impulse being ^ven equally in ascent and descent. 


Experiments. 

In air. 

Ditto. 

In exhaustion, 6 in... 
Ditto 14 . . 

In air. 

Ditto. 


Gain in 

Extent of 

34 Hours. 

Vibq^^oa, 

-f*12-7« . . . . 

.... 1*8* 

+ 12*6 . . . 

.... 1*8 

+ 18*0 . . . . 

.... 2*06 

+ 16*3 . . . . 

.... 1*9 

+ 13*0 . . . . 

.... 1*8- 

+ 12*5 . . . . 

. . . . 1*8 ' 


Set, No. lit. — Witix .1 round bob of 8 pounds 2 ounces in 
weight, the iuipuUe being given in the middle. 


Experiments. 

Gain in 

3’ Hours. 

r'.xtent of 
Vibration. 

In air. 

Ditto ........ 

+ 'Jf6’. 

+ 4*8 . 

. . 43® 

. • 1*48 

In exhaustion, 6 4n. . 
Ditto 13*5 . . 

Fn flip.. 

+14*6 . . . . . 
+1.3*5 . . • . • 

4. . 

. . ' 1*8 
. . 1*6 
. . 1*48 

9 

Set, No. 15.—With the pendulum vibrating 
and the same maintaining power as above. 

on a knife-edge, 

r 

. ExpenmSnts. 

Gain in 

34 Hours. 

Extent of 
Vibration. 

In air ... 

+ 4,*1*. 

. . 1*58®. 


+ 4*7 *;. 

. . 1*58 


The comparison of these experiments with the precedinj^ 
shows the increase in ^he extent of vibration arising from the 
subsd^ution of the )cuifo-edge for the suspending spring itcr in 
othei^ Words, the loss in (he esftwt of vibration ari^ng from the 
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use of such a spring, though very slender, instead of a Jcnife- 
edge* 


the impulse being given in 

the middle. 


• 

Experiment!. 

Gun in 

24 Hours. 

Extent of 
Vibration. 

Tn nir . 

+ 0"5* . . . . 

. . . 2*26® 

Ditto - 

+ 0-1 . . . . 

. . . 2*26 

In exhaustion, 6I in. 

Ditto 16|.. . 
In air .. 

+ 0*1 . . . . 

. . . 2*84 

-1- 0*7 . . . . 

. . . 2*50 

-|- 0“4l m ^ m m 

. . . 2*26 

Ditto . 

+ 0-4 



SeU ^o. 17.—With knife-edge, and a greater maintaining 


power. 

Experiments. 

In air. .. 

In exhaustion, 6^ in. 
Ditto 15^ . .. 

In air. 

Ditto. 


Gain in 

Extent of 

24 Hours. 

Vibration. 

— 4*2* . . . 

. . . 2*66° 

— 4*4 ... 

. . . 3*35 

— 3*6 ... 

. . . S'OO 

— 4*0 . . . 

. . . 2*65 

— 4*0 . . . 

... 2*65 


No. 18.—With an oval bob of 8 pounds weight 


Experiments. 

Gain in 

24 Hours. 

Extent of 
Vibration. 

In air. 

+ 3*2» . . . . 

... 2*55° 

Ditto. 

+ 3*6 . . . . 

... 2*55 

Ditto. 

+ 3*5 . . . . 

• • • 2*55 

In exhaustion, 6f in. 

+3*7 . . . . 

... 3*00 

Ditto 164 * • • 

+4*3 . . . . 

... 2*80 

In air. 

+ 3*8 . . . . 

. . . 2*60 


Set^ No, 19.—With an oval pendulum 12^ pounds in weight, 
and the same maintaining power as above:— 

Extent of vibration, 2***]. 


Set, No, 20.—With an increase4 maintaining power. 


Ezpenments. 


* Gain in 
24 Houn. 


Extent of 
Vibration. 


In air. 

Ditto. 

In exhaustion, 64 in. 
Ditto 164 • • 

JiO'air. .. 

DittO'..... . . 


+ 

2*8* . . 


+ 

2*1 . . 


+ 

2*4 . . 

. 3*10 

+ 

2*7 . . 


+ 

2*8 . . 

. . • . • 2*75 

+ 

2*2 . . 
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Set, N'd.Sl.—With a diminished maintaining power. 


EKpedmeots. 

Grin in 

24 Hours. 

* 

Extent of 
VibratioD. 

In air. 

Ditto. 

+ S‘9* . . 
+ 6*3 . • 

• • • 

. . 2»3* . 

. . 2*3 

In exhaustion, 6 | in. 
Ditto 18 . . . 

In ur. 

Ditto. 

4 - 7*4 . . 

+ 7*0 . . 

+ 6*2 . . 

+ 60 • • 

• • a 

• • • 

• • • ' 

■ • • 1 

. . 2*^ 

. . 2*6 

. . 2*3 

. . 2*3 


In these experiments, the exhaustions were carried as far as 
the pump was effective ,* the float«gauge generally gave indica* 
tions wiuiin two or three tenths of the barometer, but the ex¬ 
haustions were probably rather gi^ater than what were hu}!*' 
cated, as the surfaces of the mercury could not be seen, ir^ 
pipes being used for the gauge. The mean exhaustions de¬ 
tailed in the various experiments were taken at the end of 12 
hours, and extended to 24, in the tables. The number of 
pieces of which the vessel wa<« composed, and the necessity of 
frequently opening it, rendered it a matter of great difficulty 
to keep it air-tight. At the place where the pendulum bob 
traversed, a horizontal section of the vessel was 13 inches long 
and 9 inches broad. > 

From these experiments, it appears that if a pendulum with 
a mercurial or a cylindrical bob be made to vibrate at the 
extent of 2^*2 or 2'’*3 from the point of res^ the time of its ’ 
vibrations will not be altered by changes in the density of the 
atmosphere; and the same observation holds good with i 
common leaden bob, vibrating to an extent or 2°*6 or 2°*7 
The reason of this is, that the gain resulting from the weak¬ 
ened current is compensated by the loss arising from the in¬ 
crease of vibration. The following conditions are, however, 
necessary for the production of this result: the impulse must 
be given in the middle (that is, one half in descend and one 
half in ascent); and the pendulum must be suspended by a 
very thin spring, or on a knife-edge. 

Though an adjusted spring would com{Mnsate for the loss 
of vibration arising from increase of friction or decrease 
maintaining power, and would be but little affected by changes 
in the atmosphere, yet it is liable to changes in its rate arising 
frdm thb weakening of the spring by continued action; at least 
this is generally tne case for several years after it is first set 
going. 

From these considerations,^ appears that a weak suspending 
spring or knife-edge, adjusted so as to admit of an increase 
in the extent of vibration as the density of the air decreases. 
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and conversely, is to be preferred to others in its application 
to the pendulum; for, by thus allowing a proportional increase 
in the extent of vibration, due compensation for changes in 
the density of the air is obtained; besides, by the use of the 
thin spring or knife>edge, instead of a thick adiusted spring, 
the liability to changes in the rate of the pendulum from that 
causers removed, if good workmanship be not spared, and 
a dead-beat scapement with jewelled pallets be employed; 
and if the impulse be given in the middle, which can easily 
be done by slightly hollowing the impulse flanches; and if the 
pendulum, which must at least be 8 or 10 pounds in weight, 
be firmly fixed,—the maintaining power may be transmitted 
without any material diminution for a period of several years. 
The changes which arise from increase of friction, and cause a 
decrease of vibration, are but small as well as slow in their pro¬ 
gress, and the^r can be easily calculated upon; but the changes 
which arise from the stat^ of the atmosphere are frequent, and 
to estimate them properly is a much more difficult task. 

Glasgow, 1833. 


LXXII. On separating the Phosphates of Lime and Magnesia. 

^ 3y Mr, G. O. Rees.* 

the phosphate of lime occurs in urinary calculi 
** mixed with the phosphate of ammonia and magnesia, 
it ig rather difficult to discriminate between them. 1 have, how¬ 
ever, found the following process to answer this purpose per* 
fectly. 

Heat two or three grains of the calculus to be examined to 
redness, so as to expel the ammonia present, which if allowed 
to remain would interfere with the future steps of the process 
by forming a triple salt. The residue is to be dissolved in 
dilute hydrochloric acid, and a solution of bicarbonate of 
potassa added in excess; part of the base of the phosphate, 
whether of lime or magnesia, is now held in solution as bicar¬ 
bonate, and may be procured as carbonate by filtration and 
boiling. The carbonate so precipitated must be well washed, 
in order ta free it from the phosphate of potassa, and may 
then be dissolved in dilute hydrochloric acid; by these means 
the phosphoric acid is entirely expelled from the earths, and 
their usual tests now act characteristically. Thus if magnesia 
be praii^nt, ammonia produces a precipitate soluble in a solu¬ 
tion oCmuriateof ammonia; if lime be in the solution, oxalate 
of ammonia precipitates it; and if both earths be present, both 
the^ indications are fulfilled. 

* Communicated by the Author. 
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This property which the bicarbonate of potassa pctfsessea 
of decomposing th6 phospha^ is only available in qualitative 
examinations; as the conversion into carbonate is only partial. 
The use of the salts of lead in freeing the earths from phos¬ 
phoric acid requires much time ana attention; whereas the 
process here recommended* occupies but a few minutes* and 
though not so complete in its effects^ answers completely to 
distinguish the earths wlfen combined with the phosphoric 
acid. O. O. Bees. 


LXXIII. Descriptions^severalnmBritUhForms amongst ike 
Parasitic Hymenopterous Insects. By J. O. WssTWOon* 
F.LmS. 

[Concluded from vol. i. p. 129.] . 



17> Monodoniomems, Westw. B. a. Dalm. 

Torymus ^ Walk. 

f^ALLIMOMI Spin, affinis. Diflfert prscipuc coUari majon transverao 
^ (fig. 2.) femoribu^que pobticis crasuoribus, nec serratis, subtus dente 
iinico paulld ante apicem armatis (fig. 1 .). Clava antennarum ^u4m articulis 
duobus preeccdentibus vix brevior. Ramus stigmaticalis ut in Qdtmume. 
Mesoscutum suturis dibtinctis.—Mofi&d. obscurus, Westw. Viridi-speus. ab- 
domine supri chalybeo cupreoque nitenti, subtfis saturate fulveiicsnti, see^ 
mento basali viridt; femoribus piceis, in medio eneis, tarsis tibifsque fulvu, 
his in medio obscurioribus; al.e sub stigmate obscuriorea atigmate fusoo. 
Aatennse nigrw. scapo piceo-fulvescenti, oviductus abdominis ionglfwiiie. 
Long. Corp. H lin. Variat paullo major, colore fulvescenti subtus magis 
difiuso. Emsham, August 1828 . Warwick, Augus^ 1827* 

18. Mesopohbus, Westw. « 

Paeb^lartiroWestw. affinis. Caput tborace latius, antenmeseniun davataa 
13*articu]ate, articuloStio annuliformi, 4to majori. Maadibula3~4-dan- 
tats. Palpi maxiUares furcati (fig. 4.). Tibis intermedis fere ad apicem CiX~ 
ternum lobo parvo triangulari ciliato. Thorax elongato-ovatus. Abdooim 
parvum anguatum depressum. ¥ ignota.-—Westw. Lwtd 
viridh, abdomen nigrum, chalybeo cupreo viiidique nitens, fasciA fitlvfi ante 
medium t antenoM fulvis, pembus fiaris, tarsii^apice fuacis, titnarum iCbo 

* Communicated by the Author, 
t Obs. Nomen '‘Torymus” ouinind respuendum. 

3 L 2 
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nigro. Alw hyalinw apice areola costalis ramoque stigmaticaii fineii. Long, 
Corp.^lin. Coombe, May 18:37., Birmingham, Ai^bt l(Sl27> Windiw. 
Joly im 

19. Fta^fmesopus, Westw. 

Mesopot^ Westw. affinis. Difiert prscipue palpis maxillaribus non fii^ 
catis articulo 2do magno dilatato 4toque tongissimo. l%ia intermedia 
sennm dilatata feii ad apicem, angulo externo apicali in fasdcnlunri parvnm 
terniinato (fig. 5.). Tibia antica etiam paulid dilatata. Abdomen ovatum 
depreasum thorace multd minus; antennarum clara magna. $ ignota.—P/atL 
tSnaBi, Westw. Viridis, abdomen nigrum subcupreo nitens; antenna 
fuiva, basi flava, apice fusca; pedibus flavis, tnrsonim apice fusco, femo- 
ribus tibiisque intermediis linea fiisca, his etiam lineft rubrfi, fasciculu apicali 
nigro; nlanim ncrvi pallidd fiiscescentes. Long. Corp. I lin. Coombe^ 
April, May 1827’-*-1838.—Obs. Speciem? majorem d Dom. G. T. Rudd 
accepi. 

20. GastrancisirtiSt Westw. 

Caput transversur., thorace latius. Antenna inediocres micecrassioreslS- 
arttculata, articulis 3 et 4 annuliforiuibus 5—9 cyathiformibus (fig. 6.). 
Abdomen eIongato>ovatum, depressuin, apice rorniculis 2us recuryis; ovi- 
ductu exserto, abdominis dimidio longitudine fere aquante (fig. 7.). Ala 
ramo stigmaticali longo clavato. Tarsi pentanieri, oranes simplices, pul- 
viliis magnis.— Geutr. Vagans^ Westw. Thorax purpureus, abdoinine aneo, 
basiviride; capite aneo-nigro; pedibus piceis, genubus pallidioribus, an- 
tennis nigris. Long. Corp. ^ lin. Coom^, May 1827.—^bs. JSupc/moet 
CaBimami, oviductu exserto affinis. Ex illo tarsis simplicibus, cx hoc ramo 
stigmaticali elongate antennisque diflhrt. 

21. Trichogramma, Westw. 

jigoidoneuro Westw.. affinis. Caput breve, thoracis latitudine et illo aretd 
applicatuid. Antenna breves, 0-articu1ata, articulo Imo longo, 2do brevi 
graciU, 3tio quam 2do ma^ori crassiori; 4 et 6 brevibus, fitoque maximo 
oblongo-ovatu apice acuminato (fig. 8.j. 'I'horax fere quadratus, postice 
rotundatus, abdomine longior, scutello magno; abdomen breve, transver* 
sum, sessile, thoracis latitudine ferd ad apicem. Ala antica ma^na pilosa, 
ramo stigmaticali elongato, pilisque in lineis circiter 12 lonsitudinidibus 
positis. Pedes simplices. Tarsi ut mihi videtur3-articulati, pulvillis magnis 
(fig.9.).—2VicA. etMineseentiWestw. Fulvo-fuscescen^ abdomine ohscunori, 
pedibus* pallidioribus. Long. Corp. ^ lin. Chelsea, June 11, 1828.— 
Obs. Omnium Chalctdidarum minutissimus. 

22. Aprostocetust Westw. 

Sulopho affinis. Caput thoraxque mediocres. Antcnncfe 8-articuIata, articu- 
lis 2,3,4, et 5 lon^tudine agualibusot sensim paulid craEsioribus,artkulis 
3 ultimis clavam crassiprem formantibus (fig. 10.). Abdomen elongaturo, 
sessile, thoracis latitudine et iilo dupld longius, ad apicem sensim acumi¬ 
natum ; oviductu exserto (parte exsertfi tertibm partem lonsitudinis abdo- 
miuia aquante (fig.ll.). Tarsi tetrameri .—Aprott caudattu^&tw. NianK 
aueuB, abdomine aneo nitido, antennis pedibusque picas, tarsis genubua- 
que pellidioHhus. Long. corp. ovid. inch 2^ lin. Coombe, May 1827> 

23. JSimb(^mus, Westw. 

CuHit tdluA transverso-quadratum cum tuberculo antico (^. 13A in quo 
inndent' antenna, qua sunt lO^^rticiilata, corpore longiores, nliformes, 
nuda, articulo Imo crassiori, 2do brevissimo, reliquis elongatis. Palpi 
maxillares longi, ponduti. Thorax elongato-ovatus. Ala superiores cellulfi 
1 niarginali um^e discoidefi rhomboided, cellula alia quodam etiam in- 
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fticanUir(i^l4.). Abdomen ovaturot convexuni,poiticdapuQHnatum. Pedes 
longi, lirwiret), femoribus crHMioribu9.~j?i»d. JSiiddi^Weiew. Niger^abdo- 
mine nitido, i^ibus piceis, femoribus tibiiM]ue in medio obmuricwnMis j alia 
BufafuscescentibuH. Long. Corp. lin. Exp. alar. 3| liv. Yorkshire, Re?. 
G. T. Rudd.—Obs. Alarum nerri secundnm typum At^Mwnm dispoma- 
tur, at aqtentue caputque tuberculatum affinitatem cum Prodofn^iidlikif 
quibnsdam demonstrant. 

24. HemisiuSi Westw. 

Teienomo Hal. afSnis. Caput thoracia fork magnitudine. Antenns in tap 
berculum parvum anticum posits, longs, ad apicem clavatih, articulis 
ll-discretis, 3tio, Sdo miaoii, data 4-ardcuIatk (fig. 12.). Thorax con- 
vexus, rotiindatus; als thorace toto vix longiores, ranio stigmaticaii elon- 

S »to, clavato, in als diicum ohliqud descendenti. Abdomen oratum, sub- 
epressum, segmento Sdo maximo.—-ATcin. minidiM, Webt. Ni^,abd^ine 
piceo-niOTo, pedibus flavescentibus, antennis piceis bahi piulidis. Long. 
Corp. i lin. 

The Grove, Hammersmith, April 24,1833. 


LXXTV. On the Modidm of Elasticity qf Gold, By B. BevasTv 

Esq, . 

To the Editors of the Philosophical Magazine and Journal, 
Gentlemen, 

Y T is something remarkable that while the modulus of elas- 
ticity and stiffhess of a number of the common metals have 
been investigated and determined, that of gold, which is con¬ 
sidered the most valuable metal, should have been neglected, 
or overlooked. To supply this defect I have lately obtained a 
piece of pure gold, and have osceitained the measure of itS' 
elastic force to be about 11,690,000 pounds to the square 
inch, or 1,390,000 feet when recently drawn into wire. Or 
about 1,000,000 feet lower than the nrodulusof platinum, and 
5,000,000 feet less than tliat of plate>glass. 1 suspect, how¬ 
ever, that the modulus of gold as alloyed for coinage, is $ome- 
thing higher than that of pure gold; but at present 1 have not 
been able to procure a piece of suitable dimensions to demon¬ 
strate it. * 

Those f?ho are in the daily habit of taking gold coin soon 
acquire a knowledge of the proper sound or note given upon 
stiming a piece of money upon a table or hard substance: this 
welLknown though unoeiined note or sound depends upm*. 
the modulus of elasticity of the metal, as well as upon the oia* 
meter and thickness. A piece of coin, of the same dimensions, 
both as to diameter and thickness, oif sil'^er, will give a note 
about a major fifth higher than one of gold, when a similar 
coin of copper will give a note an octavd above that of gold ; 
and if made of steel would give a note a minor third above 
that of copper. 
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To conviocoany person of the influence of the modulus of 
elasticity of metals on the musical sound produced by ibem, 
let them have 4 tunin^fork made of bell-metal, of the same 
length and thickness as a fork made of steel: they will find 
the note given by the bell-metal fork a fifth lower than the 
note from steel. 

The stifihess of gold, against taking a permanent set or 
flesure, 1 find about f ths of that of brass; ^th of the stiffness 
of wrought iron, and ^th of that of untempered steel. 

I am, Gentlemen, yours tnilv, 

B. Bevak. 

LXXV. On tAe Theory of Magnetic Electricity. By Mr, Wit. 

Stitugeon, Member of the British Association jor the Pro¬ 
motion ofScierucet Lecturer at the Hon. East India Com- 

panifs military Academy^ Addiscotnhe^ ^c. ^c, 

[Concluded from p. 371 •] 

f N the portions which 1 have advanced for exhibiting the 
h- proximate laws of magnetic electricity, 1 have carefully 
avoided every consideration that could possibly embarrass the 
mind, or prevent them from being understood. They would 
virtually^ however, have been but very little afiected by taking 
into account the magnetism of the metal as an intermediate 
agent in the process of excitation; but they are much simpli¬ 
fied by omitting those remote laws, which would be better ex¬ 
hibited separately, and as a distinct class, whicii may be admit¬ 
ted, or rejected, at pleasure, without affecting the calculations 
of the experimenter. 

Pofition 7, with its illustrations, will explain the apparent 
anomalies in the direction of the electric current in wires, when 
excited at various parts of the surface of the magnet; and will 
show that, with respect to the exciting polar magnetic lines, the 
direction of the current is constantly the saftie. 

^The electrical vortices also, both simple and compound, as 
1 have discovered them to be exhibited by plates and discs, 
whether rotating on an axis, or moving in right lines, may veiy 
•easily be explained by the same position. 

The simple vortex represented in fig. 24. (Plate I. vol. i.) 
may be regarded as the ring with its exciting polar lines, in 
fig. 7 and 8. PI. I. of the present volume, in an inverted order; 
having the marked ends of the exciting lines downwards in¬ 
stead of upwards, whicdi'^is the case in all tlie figures of the 
former plate. 

In fig. %3, (Plate I. vol. i.) the ring may be supposed to be 
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advancing with its external snr&ce against the exciting poiar 
mametielines. Hence the direction of the current in die rit^ 
will apprar to be reversed; though, with regard to the exeitidjg 
lines wnich called it forth and gave it motion, the direction ns- 
mains constantly the same. 

The compound vortices in fig. 16,17,21, and 22. (IHate 1. 
vol. i.}are easily explained in the same, manner, by considering 
each vortex as a simple ring. In fig. 16 and 21. the interior 
surface of the supposed ring strikes the magnetic lines in the 
vortex on the right-hand side of each figure. But the exterior 
surface of the ring receives the exciting impressions in the 
vortex represented on tlie left side of each figure. The com- 
‘ pound vortices represented in fig. 17 and 22. are explained in 
the same way, by considering them to be receiving the exci¬ 
ting impressions in the contrary order. 

By taking advantage of this beautiful law, I have been en¬ 
abled to exalt the force on the edge of a revolving disc to a 
considerable extent, as will be shown by the following expeiv 
ment. 

Experiment 22.—Let fig. 10. (Plate I.) represent a disc of 
copper, revolving in a vertical plane between the poles of two 
horse-shoe magnets, situated as in the figure, having the north 
pcAe of one magnet and the snath pole of the other on the sam^ 
side of the disc. ^ 

With this arrangement the electric fbrces will be distri¬ 
buted as indicated by the small arrows in the interior of the 
circular plate; when it is rotated in the direction of the laige 
exterior arrow. By this distribution the resulting forces in 
the upper and lower edges of the plate have the same general 
direction. In the lower edge the aggregate force or cnrfent 
is in the same direction as that in which the plate revolves; 
but in the upper edge the aggregate current is in the opposite 
direction to that of the revolving plate. By reversing the ro^ 
tatory motion, the whole systems of currenta-lieoome reversed 
also. ' 

There is a very great advantage by this disposition of the 
magnets and the copper disc; for not only is the force in Uie 
upper and lower edges very much exalted, but by the arrange¬ 
ment of the magnetic poles they very nearly neutralise each' 
other’s e&cts on the needle. To accomplish this point the 
itfiost decidedly, whiph is an important consideration in the ex¬ 
periment, the exciting magnets ought, as nearly as they ean, 
possibly be procured, to be of the mme power. 

If, instead of a single disc, the compound disc, described in' 
Experiment 21. in my last communication, be employed, the 
excited forces are still more powerful. A large straight needle 
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placed on a pivot either above or below, with a sl%ht direc¬ 
tive tendency in the plane of the plate, will, with a fay mtv* 
derate uniform velocity of the latter, berame steadilv draected 
at right angles to the edge or plane of the revolving disc. 
Indeed, the needle, although at nearly two inches distant from 
the edge, is very frequently thrown several times round on its 
pivot by a sudden motipn of the disc. 

. The line of greatest energy in the area of the disc by the 
arrangement in fig. 10, is in tl&t diameter which joins the mac^ 
netic poles; and its general tendency is in the direction of the 
straight arrow, but becomes inverted by inverting the motim 
of the plate. When one magnet only is employed, as in fig. 16 
and 17 (Plate 1. vol. i.), the line of greatest energy in the area ' 
of the disc is always a curve, unless the plate be very small. 

By looking over Mr. Faraday’s paper, I find that amongst 
other ingenious arrangements, he has also employed a disc of 
copper in some of his vei^ interesting experiments; but the 
arrangements with that gentleman's apparatus are very diffo- 
rent to those of mine, already described. 

Mr. Faraday has given to one of his revolving discs the title 
of ** a new electrical machineand as the deflections which 
he obtained by this apparatus were by the employment of a 
delicate multiplying galvanometer, and those which I have 
described were obtained by a heavy needle, without any mul¬ 
tiplying apparatus whatever, it may perhaps be inteiesting to 
some readers, if w'e were to bring into one view the results 
obtained by Mr. Faraday’s “ new electrical machine;,” and those 
which 1 have shown to be produced by my comparatively old 
one. 


Besides the delicate jnultiplyinggalvanometer which Mr. Fa¬ 
raday has described, he also states that he employed, what 1 
believe to, be the largest artificial magnet in the world,—the 
Compound magnet belonjpng to the Royal Society of London ; 
** composed of about 450 bar magnets, each fifteen inches long, 
one inch wide, and halfion inch thick, arranged in a box so as 
to present at one of its extremities two external poles. These 
poles projected horizontally six inches from the box, and were 
each twdve inches high and three inches wide. They were nine 
inches apart; and when a soft iron ovlinder, three quarters of 
an inch in diameter, and twelve inches long, was put acrora 
from <Hi6 to the other, it required a force of nearly one huri- 
dred>pqpnd.s to break the contact*. (Phil. Trans, of the Royal 
Society of London, for the year 1832. Tart i. page 135.) 


* There is a material dtflbrence in the proportions of me^itude and 
power or this magnet, end of that which I aescribed in the Phil. Ma^. and 
Anntilb Tor March 183S. Here are 450 bars, which collectively weigh at 
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With this in«rnetic force, and die assistance of a Mivano-* 
meter which multiplied the electric force more than titnes, 

^ a permanent deflection of the needle of nearly 45° coukl be 
Sustained.” 

With my simple electrical machine, excited by a magnet of 
about three pounds weight only, and a needle, supported on 
a pivot, either above or below the edge of the revolving disc, 
a permanent deflection of more than 40° can be exhibited. 
And when two such magnets are employed, as in fig. 10, the 
needle may be kept steadily deflected* at right angles to the 
plane of the disc. 

From ihis simple statement of facts, we readily perceive 
that the apparatus of Mr. Faraday exhibits but a very small 
portion indeed of the excited force in the disc, and leaves in 
complete obscurity the finest application of that force ever ex¬ 
hibited on the magnetic needle. * 

The electric force which may be led or conducted by a wir4 
froAi a revolving disc may be very much exalted by taking^ 
advantage of the distribution accomplished by the arrange¬ 
ment of magnets exhibited in the following experiment. 

Experiment 23.—Let the disc revolve between the poles of 
two horse-shoe magnets, having both the north poles oxt one 
side, and consequently both the soyth poles on the other side 
of the disc, as in fig. 11. (Plate 1.) In this case the four sy¬ 
stems of forces which flow over the surface of the disc give 
two resultants in the same diameter. When tfle disc revolves, 
in the direction of the exterior arrow, those resultant forcea 
will run from between the poles of both magnets towards the' 
centre or axis of motion, where they meet. From l^he axis of 
the disc, a portion of those forces may be led off by one or 
more wires at pleasure. The resultant forces will be reversed 
by reversing the direction of tlie revolving disc. ‘ 

When four or more magnets are similarly arranged on dia^> 
meters of the revolving disc, several resultants are driven to 
or from the axis or'^centre. By this metfns the force led off is 
very much increased. No application of magnets to revolving 

least 7 cwt. The power of this gigantic magnet on the iron rod^ is only 
about one hundred pounds, or not quite fth of its own weight. This force, 
however, niubt necessarily be much loss than the magnet is capahle^ot ex¬ 
erting on a proper cross piece or lifter ; but it is not likely from this fact, , 
that It lb capable of supporting its own weight. The hoi^e-shoe nnudet 
which 1 described weighs between nine and ten pounds; and finivg • 
power equds one hundred aAd twenty pounds, or about twelve tunes its 
own freight. 

ThirdSerin, Vol. 2. No, 12. June 1833. 3 M 



450 Mr* W. Sturgeon*on the Theorifof Magnetic ^eetriciiyi, 

discs, however, can drive off through wires the whole force 
excited. 

Cylinders properly mounted, with respect to the exciting 
magnetic lines, offer a much more efficient apparatus than discs 
for driving a continuous current through conducting wires. 
I have made some apparatus upon this principle, but must de¬ 
fer the description till another opportunity. 

When a sudden and momentary current is to be exhibited, 
no mode of excitation hitherto discovered can be employed 
with greater advantage than that of suddenly making and anni¬ 
hilating a temporary magnet of soil iron, inclosed in a spiral of 
copper wire,—a mode which 1 believe was first introduced 
by Mr. Faraday in some of his experiments for deflecting the 
magnetic needle; and which, in the experiments of M. Nobili, 
and afterwards, in this country, in those of Mr. Saxton and 
Mr. Forbes, has been so successfully employed in exhibiting 
the electric spark. , 

By this mode of excitation the whole of the exciting pdlar 
magnetic lines are called forth simultaneously, and with a ve¬ 
locity not easily accomplished any other way; and in directions 
the most suitable to produce the greatest effect. 

I have only to add in this place, that whatever claims may 
have been made by others to the first discoveries of this branch 
of science, 1 apprehend that the experiments and explanations 
hitherto produced in this seric's of communications can leave 
very little difficulty in placing those discoveries in the proper 
quarter. My vibrating disc (Phil. Mag. and Annals, N.S. 
vol. xi. Plate III. fig. 3.J has, I perceive, already been recog¬ 
nised as the first instrument which exhibited pheenomena 
which could not be reconciled to the hypothesis advanced 
upon the experiments of Arago. And my rotating disc is 
not only the first machine ” of this class that was ever made, 
Jbut is nt this time the most efficient of its kind. The deflec¬ 
tions of the needle exhibited by the former apparatus led to 
the construction and employment of the latter. And although 
I did not^ in my first communication, advance a direct asser¬ 
tion that the excited JTorce in the discs was the electric', my 
statements, to say the least of them, were favourable to the 
supposition,—perhaps as much so, as the nature and results of 
my experiments, ana a due regard to propriety, would permit. 
My drawings, however, amply testify that my real views of the 
character of the force were peiiectly correct. It is however 
due to other experimenters that I sHbuld state, that I never 
empdoyed mires in my experiments in magnetic electricity fintil 
I heard of them being employed by Mr. Faraday. And the 
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first time that 1 witnessed the electric spark by maj^etic ez» 
citation, it was shown to me by Mr.Watkins, in his sh(^ at 
Charinff-cross, some considerable time after it had been shown 
in London by Mr. Saxton, with a similar apparatus. 


LXXVI. Results the Repetition ^Mr. Potter’s Experiment 
of interposing a Prism in the Path of Interfering lAgkt, By 
Prifessor Airy*. * 

To the Editors of the Philosophical Magazine and Jowmal, 
Gentlemen, 

T HAVE lately had several opportunities of repeating, under 
favourable circumstances, Mr. Potter’s experiment of in¬ 
terposing a,prism in the path of interfering light, and am able 
to assert positively, as an experimental fact, that the gradual 
displacement and ultimate disappearance of the centre of the 
fringes take place in the manner which I stated as a cons^ 
queiice of theory; namely, that on receding from the prism, 
the fringes remain stationary; while their character changes, in 
such a manner, that the centre of fringes passes gradually and 
rapidly from the centre of the mixture of lights to its border. 

The apparatus which I have used consists of an eye-piece, 
with a wire fixed in its focus, attached to a support which 
slides on a bar that is placed in a position parallel to the path 
of the light after refraction at the prism. By proper adjust¬ 
ment of this bar, the wire may be kept steady upon one of the 
fringes while the eye-piece is drawn from contact with tlie 
prism to the greatest distance at which the fringe is visible. In 
this manner 1 have kept one fringe under the wire, with the 
certainty that, though its colour has altered, it has not de¬ 
viated half the breadth of a fringe; while the centre of fringes 
has gradually moved through the space occupied by twelve 
double fringes. 

1 have made die experiment with light of various degrees 
of heterogeneity, and in all cases, as far as 1 could judge, the 
displacement or the centre of fringes was the same at the same 
distance; which is also a result of theory. It is necessaiyr to 
observe that, when the light is nearly homogeneous, the nunir 
ber of visible fringes is so much increased that it is difficult to 
fix precisely on the centre of fringes. The light was coloured 
by the use of five different red glasses (one of which tmide 
the light nearly homogeneous) and of one green glass. 

1 am, Gentlemen, your obedient Servant, 
Observatoiy, Cambridge, May, 16 1833. G. B. AlRY. 

* Sec our Numbers for February, March, April and May.-;-Emr. 
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LXXVII. Remarks upon an OpticalPhanomenon^seen inSvoit- 
xerland, Bjf H. F. Talbot, Esq, M.P, FM.S.* 

TN the Number of the Philosophical Magazine for November 
^ (page 332) is an account, by Professor Necker, of a pretty 
optical phspnomenon, been in Switzerland, when the sun rises 
from benind distant trees standing on the summit of a moun¬ 
tain. The Professor adds, that he is surprised it has never 
.been noticed before. 

I am happy to be able to bear testimony to the accuracy of 
his description of this pbmnonienon, having observed it myself 
with great attention in the summer of 1823, with the view of 
discovering its cause. The place of ray observation was in the 
Val Levantine, rt the foot of a cliif about a thousand feet high, 
whose summit was fringed with pine trees:—it wfts about the 
middle of the day, and the sun was very elevated. By ap¬ 
proaching the cliff, or retiring from it, 1 could make its sum¬ 
mit conceal the sun’s disk or not, at pleasure, so tliat 1 could 
observe the appearances which took place with great facility. 
1 observed with a telescope, of which Mr. Necker makes no 
mention; but I think it is absolutely necessary, in older to see 
the full beauty of the phsenomenun. 

When the sun is about to emerge from behind the crest of 
pine trees on tlie cliff’s summit, every branch and leaf is lighted 
up with a silvery lustre of indescribable beauty. But it will be 
seen, by observing the trunks of the trees and the larger 
branches, that this silvery light forms only a margin to every 
object: it is only their outline which is luminous. Of course 
this cannot be discerned with respect to the smaller and more 
complicated objects (such as the foliage), which therefore ap¬ 
pear altogether luminous. The birds, as Mr. Necker very truly 
describes, appear like flying brilliant sparks: others are seen 
occasionally, smaller than these, which may in all probability 
be insects or butterflies. ^ 

With regard to the cause of this appearance, 1 have no he¬ 
sitation in ascribing it to diffraction. It may be seen not only 
in Switzerland, but to a certain extent in any country, by ob¬ 
serving with a telescope a distant building from behind which 
the moon is going to emerge. Just before the emersion the 
outline of the building acquires a bright silvery appearance. 
But the Swiss pheenomenon, which is a very striking one, can¬ 
not be well observed except in a mountainous country. 

* Communicated by the Author. 
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LXXVIll, A Catalogue of Comets, ^MeBrv.T.J.Hc8iiirt 
A, M. Hector of Hayes^ Keni, 

[Continued from p. ^83.] 

[The Chronology employed is that of Petau or PetavioB.] 

A, the comet of 1680. B, that of 1652. C (Hallo’s), that' 
of 1682. D, that of 1759. £» that of 1661. that of 

1677. 


Year of 

Appear* Samel Month or Seaton Plaro nr Direction' 
auce jaa that] when it appeared, in which it ap- 
A. C. of peered. 


By whom men* 
tioned. 


Raniuki. 


anuary........ Corvus 


April. 

C? August. 

December.... 

March. 

December.... 

January. 

Nov. Deccnib, 
December.... 

June. 

February. 

October. 


January. 

iJtine. 

IJuly. 

August.. 


January. 

April. 

May. 

June. 

August. 

lJunc. 

Marche. 

April. 

.September... 
December.... 
April. 


iDecember.... 
April. 


.Corvus. ChineseRccords.lseen’ duiiog 

156 days. 

. Near the PIeia.Ohinesc Records Seen 42 days. 

. Crater, Corvus ChineseRccords 

, Pegasus.Chinese Records Seen 90 deyi. 

, Orion.ChineseRccords 

Near i^Virginis Chinese Records Seen 190 daySj 

. ChineseRccords' 

.Virgo.,.. Chinese Records ^ 

. Feet of Virgo, ('hincse Records jScen 45 days. 
Cassiopeia.... ChineseRccords Seen 12 days. 

Corvus.Chinese Records Of a pale blue 

NeartheNorth ^ colour. 

Pole. Jhinese Records. 

lorvus. 'hinese Records 

Libra'. "'Jiincse Records 

NearArcturus Chinese Records 
Crater, Hydra 

to Urs.Maj. Jhinese Records, 

. iC'hineseRecor.l 

Musca.ChineseRccor. I 

|Near TLeonis JhineseRecor ^{It is possible | 
[Chinese Recor, I that these five 
Zlhinese Recor. J may be rediio* 
jemini.. Chinese Records edtoasmaller 

Hydra Jhinese Records number,three 

Near vLeonis ChineseRecortls pf them fidl. 
Hydra ...JL... ihineseRecords ing within a 

Leo.Jhinese Records, monihofeach 

.... ChineseRecKrds .Qther. 

Sagittarius .. ChineseRccords jSeen"19'dllyaiii|. 

Orion.Chinese Records 

Between An¬ 
dromeda and 

Pisces ChineseRecords. 

Capricomus.. Chinese Record' 

Near vCapric 

» Rami.. ChineseRccords. 

ChineseRccords. 


It is possible! 
that these five 
mayberediio* 
edtoasmaller 
number,three 
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Rev. T. J. Hussey*s Catalogue of Comm. 


Appau- 
anee 
A. C. 


Bp whom m 
HOMd. 



91340 

9S343 
93350 
94358 
95 363 


96373* 

» 7 -, 
98 — 
99374 
100375 
101389 
103390 


103393 

104395 

105400 

106 401 

107 403 ± 

]08415or' 
416 , 
109 — 
110418 
111 — 
113419 
113 430or' 
431 ^ 

114433 
115 — 
116433 
117*r“ 
118433 
1191436 
1301443 



... September.... 
... November.... 
C? 

... August. 

• •• • • • • 

... February_ 

... December.... 

... January. 

... July. 

... Aiigu>t. 


... March, 


... April. 

... October., .. 

... January. 

... November.. . 

... August. 

... Aug. Sept... 


... August. 
... March . 


... Januar}, 


... June. 

... June..,. 

... 'June. 

... 'July, Sept.... 
j.. jFebrpary.. . 

... Spring. 

... March. 

... December... 

... February. 

... December.... 




December.... 


Paws of Ursa 

Major.ChineseRecords, V 

Near the Pole Chinese Records. 

Ursa Major.. Chinese Records. 

.... Lycosthenei, &c. 

Hercules.ChineseRecords. Seen 33 days. 

Andromeda... Eutro.&Chi.Re. 

Bootes, Virgo, 

Leo.ChineseRecords. 

Feet of Virgo ChineseRecordv. 

Feet of Virgo ChineseRecords 
.... ChineseRecords. 

Virgo.Ammian. Marc., 

Chin. Records. 

Capricor.,Leo, 

^ Virgo, Cor- 

vus, Hydra ChineseRecords. 

Libra. ChineseRecords. 

Pegasus.Chinche Records. 

Scorpio, Sagit ChineseRecords. 

.... Amm. Marcellin. 

Ursa Major... Mar.Phil.Nicep. Seen 38 dajis. 
Gem.,Ur.Maj.Prosp.T>r Marc. j 

Chin. Records. Seen 30 days, i 
. .. ChineseRecords. , 

Samt., Aquar. 

Eqiiuleub... ChineseRecords. 

Androm., Pise. Socrat. Niceph. 

Sozo.,Ch.Rec. 

NearBCygni ChineseRecords. 

Ceph ,Cabbip., 

Ursa Major Claudian. 

Hercules.ChineseRecords. 

Hercu.,Scorpi. ChineseRecords. 

Ursa Major.. Chi. Rec., Marc. 

.... Phil., C^. |lec. 

I .. Chine<W^ords. 

. Chi.Re^|*ro.TVr. 

Equuleus .... Chr.Pas., Ch.Re. Seen 10 da)s. 

Pegasus.ChineseRecords. 

Pegas, Andro. ChineseRecords. 

Libra.Marc, Chi. Rec. 

Leo.ChineseRecords. 

orpio.ChineseRecords. 

Ursa Major, 

Aurig,Taurus, 

Erichnus. Marcel. Idatius, 

Chi.Recoidl. Seen duriiu 
somemomhi. 




































ReviewSf and Notices respecAng Nesa Books, 4SS 

When it was stated, at page 194 of the present volpme^ that 
the best Catalogue of Comets was probably that contain^ in 
Delambre's Astronomy, the writer had not seen the one pub¬ 
lished by Olbers, translated and republished by tlie late X)r, 
T. Younc, in the Quarterly Journal of Science lor 1828, liom 
the first Number of the Asfronomische Ahhandlungen of Pro¬ 
fessor Schumacher, and to which his attention has been called 
by that gentleman. This Catalogue, comprising all the comets 
of which the elements had been computed &t mat time, is by 
far the best extant, and, as such, with the wannest acknow¬ 
ledgements to the original editor, will be incorporated in the 
present compilation. 

£To be continued.] 

Errata in the preceding parts of the Catalogue. 

Page 195. line 7, for Year and read Yedr of 

-282, 11, — 1758 — 1759 

-282, 12, •— Year and — Year of 


LXXIX. Reoiem, and Notices respecting New Books. 


Report of the First and Sect^d MeHit^s of the Briti^ AssodatUm 
Jbr the Advancement of Science; at York in 1831, and at Oqfmrd 
m 1832.* tnduding its Proceedings^ Recommendations, and Trans^ 
actions. London, 1833, 8vo, pp. 624; with an engraved Geolo¬ 
gical Section through Europe. 


M r. WHEWELL, when discussing, in his “ Report on the re¬ 
cent Progress and present State of Mineralogy," which con- ’ 
stitutes a distinguished feature in the volume now before us, the 
various systems of classification which have of late been proposed 
in minermogy, and which have for the most part originated with the 
mineralogists and chemists of the Continent, lemarks, that the ** pro¬ 
secution of details, and apathy or contempt with respect to methods, 
appears to be a part of the intellectual character of tliis country. 
Men here appear to feel no interest with regard to rules and systems 
till they are sd o^plete, so clearly developed as to principle, their 
apparent difficulties so far explained, that the general rule will bear 
a strict applicatiim in each particular instance. They are disposed 
to despise the dim glimmerings of dawning principles, in cases wherfi 
though a connexion may be probable or certain, the asserted con¬ 
nexion is clearly not exact. Our countrymen," he continues, 
thus often lose much of the pleasure and honour which bcdoi^* 
to those who labour to unfold an obscure and imperfect truth; but 
yet, on this very account, their discoveries, when made, have a more 
positive character and a more original tone than they might otbeiv 
wise possess." Concurring entirely with Mr. Whewell in these re¬ 
presentations (though we are far from regarding the peculiarity of 
character in question as altogether a beneficial quality), we think 



'IlKlijej^bursfira^a^vMe^ M 

. mipmbv >4re quoted tettultod midt eeiiipfpri%,tb9 iqptJl 
w^tii bu been qaa^d^ln' ^ Ciouatiy 

htft JviAhV tb9 wl^'«! t)» 

'thre exerl|onji 0 fi^r.xtitiit/im^ 

Itku^m,-r-ia tlifi ;if «lF|plM«ed 

AM'4/r<>Mr for£tg^4rethren In ^i^6e. IIim ibtfte rrematrfc* nre 
4MBi;V^ appjiaab^40 o^ier d«p#rCflMMkfil 0f BOMnee, tha present 
'^u(i^ bm fubpfe tetlsimobjrj.m n^ oenceive else* that they may 
It^ap^b'ei^witb eqitel teotll^P tbi| cpittfutfatlve progtMS ef im)Nrove^ 
.eoenft in emy bvaiK^ tf(, hirai(Uil 4 S^T 4 »in thia coqntra npd on tbe 
pCH^ii^t; and |b ||^aular, observed^ tp tV bistPiT of 

'. the orittth AssQeaw^ '^be firntroxample of » natbo^ pertooibal 
ewiapibly.oT tbe Cjitivntors of SGieQiie» in ordbr to promote ittf ad- 
*«aiifi»AOftt| VM by tbe philosophers of Germany. The 

meeUngs suoeess^ejy hoklen at Berlio, Hamburgh Heidelberg, and 
Vienna, clearly indieated tbAadvantages which would accrue to 
the pursuit of nhtural knowledge universally, by the adoption of 
similar measures in this country. The British Association was ac¬ 
cordingly established^ and we have in this volume the results of its 
first year’s existence. As in so many other instances, the example 
liak'been set and the eommenceinent^vbns been made by foreigners, 
but our own coohtrymen in adopting the plan, have greatly im¬ 
proved it, and Jhm^e, almost at once, made it eminently effectual in 
the promotion pt> science. That tbe continental associations have 
proved, in themselves, highly advaiftageous to the interests of sci¬ 
ence, we are happy to testify; but we believe that the benefits which 
hare as yet accrued from them are, take them altogether—except 
indeed the eetablishineiit of the British Assbeiation—greatly inferior 
to those rrhich will arise from the production of the Reports now 
before us. We believe that such a volume as the present has not 
emanated from any of the meetings on the Continent, and that no 
contribution to the welfare of the pursuits Pf\icience, which has 
originated in a direct manner from them, hae equalled it in im¬ 
portance. While the philosophers of Britain have been assiduously 
engaged in the prosecution ot the details of science, they have cer¬ 
tainly, until with.n^^these very few years, shown great apathy or 
contempt with respect to combined exertion and the methods of 
promoting tbe investigation of nature, but tbe efforts of which the 
results are before us^ have in consequence assumed a more posi¬ 
tive character and a more original tone” thgn they would otherwise 
have possessed, or tblm those which have beei made by our scientific 
brethren abroad. 

This workneommences with a reprint of tbe .First Report of the 
AsseoiatiMifor 1831, from which we gave ample extracts in the Phil. 
Mgtf.*aiid Annals, N.S. vol. xi. p.225: this » succeeded by the Se¬ 
cond .Report, for 1832, occupying no fewer thaa''533 pages, and 
dHvtisting, for the most part, of Reports on the progress and 





present MBtedf eerfotw’biNeidlies' of stlbhce, 'tr6gethte'«p!l^’e(N 
MUfnt of thepreeeediR^ft of the general meetjnge'Of 
tion, 10)4 of the transactions ofits diBerent sections. Of 
whose eontente'are so muitifarioust it will bo'iinposBihld tO ai)w( w 
adequate'fiC(^uot within coihp^ hf a review; We sbai^ 

fore .confiite eurselvas to-an.dnuroeretion of theai,'*^rief cha^epti$jjl' 
hfsuch of the Reports ae the late p^rioil c^Us pj^icstioti hai^^ 
lowed us-to peruse,—and a fhw exiraets .on 'points of peehlillf itV. 
present impo^nce. ^, 

The Second Report coninieDces with a sketch of the pfttcec^nM 
of tbe-General Meeting of the AssfoeiaCion at Oxford in- wbira 
is followed, in succession^ by^ the proceeidingB of t}ie General' Coto*t 
inittee at that time (including a lut of the.Offieera of fhc Associa¬ 
tion,) the Recommendations ,of the several Cofrindttees; aSid the* 


** Transactions.” Appended to the Recommeodations of the Com¬ 
mittee for Chemistrj/Ac. is a iistof IsomorphonaSnbsCaoces drqwn 
up by Professor Miller, forming a very valuabte. contributiodr. at^ 
the present (era of the discussion on isomorphistn, whiSh seems to 
assume a more important aspect every da^, in proportion to the 
attention bestowed upon it, and the increasing collision of opposite 


opinions. 

The Transactions of the Association commence with a ** Report,** 
by Professor Airy, « on the progress of Astronomy during the pre¬ 
sent century,” which we canpot but regard as fopning^ in every 
point of view, one of the most valuable parts ot the volume.' It is 
observed in the Preface, by the Officers of the Association who have 
taken the laborious duty of Editors, that “ the want of better in¬ 
formation respecting the recent advances and actual state of Cur 
knowledge has long been felt in every department of inquiry; and 
the influence which the Association has been able to exercise, in 


procuring the supply of this desideratum^ may be judged of frCm 
the declaration of the Professor of Astronomy at Cambridge, who 
stated at the late Meeting that no inducement but that of such a 
solicitation as he had received could have impelled him to under¬ 
take the task which/ in the following pages, he has fulfilled. The 
ability and industry which have thus ^eii enlisted in rendering a 
laborious and responsible service to science, prove the e^cai^ of 
a system of publiw invitation in giving incitement and direction to 
the energies of individuals, and show the existence of a public spirit 
entirely in accordance with the designwof the Institution." 

Prof Airy’s Report extends through sixty-five closely printed 
pages; and is arranged under the following principal heads: 


** I. A short general hi^torv of institutions and perio^cal publications. If. An 
account of some of the instraments principally in use. III. A stateoacdt of ' 
the improvements in the catalogues of fundamental stars, including the dis- ' 
cussions of the various corrections. IV. An accoant of the more extended . 


star-catalogues, with the tables for facilitating the corrections. V. Notices 
upon the measures of double stars, the observations of nebula, &c. VI. An 
account of the principal observations, tables, dec. of the Sun and Moon,,the . 
old planets and their satellites. VII. History of the new planets and Pf^ 
odical comets: and of comets generally. VIII. Account of pleasures nhCMs 
Third Series. Vol. 2.>No. 12. June 1883. 3 N 
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Reviews, and Notices respecting New Books* 

object is to determine the figure of the earth. IX. General history of phy¬ 
sical theories. X. Comparison of the progress of Astronomy in England 
with that in other countries. XI. Suggestion of points to which it seems 
desirable that the attention of Astronomers should be directed.” 


^ To give'any account of so detailed a history of the recent pro- 
gi^BS of Aajtrottqmy as. that contained in this Report, is impracti- 

- a few p 

^ m ^ m A. ^ %. m • m 




inter^« The Cambridge Observatory, it appears, is devoted espe¬ 
cially to the observation of the planets: on this subject Prof. Airy 
iflfomiB us, that 


' A vast number of observations of planets is to be found in the TranS' 
p^ons, the Ephemerides, and the astronomical periodicals. Their object 
>, .however is generally rather confined. The inferior planets are little ob- 
servdf: jtbe superior, little except at opposition. At the regular observa- 
fetleh they have been much neglected. In the BerUner Jahrbueh 1816, it 
' la remarked that in two years there were only six observations of planets at 
Greenwich. The foreign observations are sometimes ^ven without any 
comparison: sometimes however (especially in the Milan Epkemeria,) they 
are compared with the Tables, and even the equations of condition for cor¬ 
recting the elements are formeif (as in MilairEph. 1822). In reflecting on 
these circumstances, it appeared to me desirable that one set of good in¬ 
struments should be devoted to the observation of planets: and when the 
Cambridge Observatory was put under my care, I determined on making 
the planets my principal object. I hope in a few years to collect a mass of 
observations directed to this point that will possess gieat value. 1 have al¬ 
ready obtained and compared with Tables about 1100 right ascensions of 
planets, besides numerous observations of the sun and moon.” 


Of the Trigonometrical Survey of Ireland now in progreso, we 
have the following notice: 

** The survey of Ireland that has lately been and is noi^ going forward, 
is, I suppose, in accuracy and in excellence of arrangement, (I am not speak¬ 
ing of the minutiffi of the map, but of the principal triangles, by which the 
great distances north and south or east and west are to be measured,) supe¬ 
rior to every preceding sui vey. Little is now wanting for the measure of an 
arc of meridian but the observation of zenith-distances of stars at its extre¬ 
mities. The country is also favourable for the measuring an arc of parallel 
of considerable extent: and a new method of producing intense light, intro¬ 
duced into practice by one of the gentlemen employed on the survey, will 
probably give the means of detennining the differences of longitude on a long 
arc without the errors produced by intermediate statioes. It is also under¬ 
stood that our Government have long contemplated the repetitiop or exten¬ 
sion of Lacaille's measure at t^ Cape of Good Hope: and several circum¬ 
stances lead me to hope thattms undertaking, which would perhaps contri¬ 
bute more than any otl^r to our knowledgeof the earth’s figure, will ere long 
be seriously taken up. The extension of Struve's arc is in contemplation." 


A considerable part of many volumes in the first series of the Phi¬ 
losophical Magazine, and also of many in the second series, is occu¬ 
pied by the i^cords and discussions of the pendulum experiments, 
which, since Capt. Kater's beautiful application of the convertible 
peDduIutti,-bave been so assiduously and so extensively prosecuted. 
On this subject, which has thus so often occupied our pages, we 
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** Of pendulum experiments, the most ealuable series is that made hy 
Captain Sahire in almost every practicable latitude. Invariable pendulums 
which had been observed in London (to ascertain the number of vibrationf 
made per day,) were observed in the same manner .at all the stations, and 
again in the same manner on returning to London. In this manner, without 
ascertaining the absolute force of gravity at any one place, the proportion at 
different places is found probably with greater accuracy than by any other 
method. This is the method commonly adopted by the English experimen¬ 
ters. Experiments were previously made at several places in Britain by 
Captain Water; and others have been made in different parts of'the world* 
by Captain Hall, Sir Thomas Brisbane, Mr. Goldiagham,"di;c. A vast num¬ 
ber of most careful observations by Captain Foster, in hbl last voyage, has 
been received in England, and is now (1 believe) preparing for the press. 
Advantage has also been taken of our repeated expeditions to the North 
Seas to observe pendulums at high latitudes. The method commonly u^ 
by the French philosophers was, to observe the absolute length oT toe sor 
conds pendulum at each station: thus they experimented at several statioifs' 
in France and Italy, in the Mediterranean, and in Britain. An extensive', 
series, however, made in Freycioet’s voyage„jand afew in Duperrey s, were 
made with invariable pendulums. In the course of expeiimei^ for ascer¬ 
taining the absolute length of tlie seconds pendulum by a new method, Bes¬ 
sel found that the correction applied in all former experiments for the buoy¬ 
ancy of the air was defective. This has been fully contiruned by Captain 
Sabine's experiments in a vacuum ; and Mr. Baily has been actively em¬ 
ployed in determining, with superior arcuraey, the correction that ought to 
be adopted. This error, however, produces very little effect on the deter¬ 
minations of the proportion of the force of gravity at different places. 

A series of pendulum experiments was made by Carlini, at the Hospice 
of Mont Cents, to ascertain the diminution of gravity at the height of a 
thousand toises. The account of these'is given in the Milan Ephemeris for 
1834. The result obtained for the mean density of the earth agrees pretty 
well with that generally received ; but the chai]ge.s which experiment has 
shown to be necessai? in the elements of reduction, throw a little doubt 
upon its value. The mount.un Schehallien (on which Maskclyne's obser¬ 
vations of attraction were made,) has been surveyed, and some alteration 
made in the numerical results: the calculations of Cavendish's experiments 
have also been corrected. See various volumes of the Phil. Tram. 

•• In the theory, no improvement has been made, I believe,since the time 
of Clairaut. No satisfactory rule has been given for taking into account the 
elevation of the station: perhaps the considerations suggested by Dr. Young 
in the Phil. 'Prana, for 1819, may be regarded as the most usehil. 

It is generally thought that the measures of arcs give an elliptidty of 
nearly 0 to the earttf; some persons considering it a little greater, and others 
a little smaller. The pendulum experiments, with Ciairaut’s theorem, mve 
an elliptidty rather greater, though not witHout lentarkable anomalies.^ 

The interest and importance, as well in a n^onal as in a scien¬ 
tific point of view, of the tenth section of this Aeport, are so consi¬ 
derable, that we feel we should omit a duty to our readers were we 
not to transfer it entire to our pages. 

« X. In the preceding sections I have endeavoured to give materials for 
estimating the steps which Astronomy has made in this century, and for 
understanding its present state, at least iiv all the important parts. But I 
cannot forget that the Association which I have the honour to address, whUe 
it is a Philosophical Association, is also a British Association, and that wbiis 
it is anxious to promote science abstractedly, it is also jealous of our na* 

3 N 2 



460 


and l^oticet resj^cting New Boohs, 

twnal wientific character. 'I feel therefore that my Report would be faicom- 
pl^e if 1 did not« in some degree, gi«re means for answering the questions. 
What haa England contributed to the progress of Astronomy f and. How 
have the knoeiedge and practice of Astruoomy advanced generally in En- 
gland f 

** 1 fear titat ^he answer to the first of these questions will not be very 
satisfactory. While 1 dlow that in some important paita of Astronomy we 
hare done mnch, 1 cannot conceal that in other parts, especially those which 
cast a lustre on the conclusion of the last century, and those which are pe« 
culiarly distinctive of the present century, we have done nothing. 

** A subject so complicated as Astronomy, may be divided in several dif¬ 
ferent ways, and thus different comparisons may he made as to the progresa 
of its various parts. 1 shall here view the subject in two different manners, 
and I will assert 

** First, That in those parts which depend principally on the assistance of 
Governments or powerful bodies, requiring only method and judgement, with 
very little science, in the persons employed, we have done much ; while in 
those which deper i exclusively on individuals, we have done little. 

** Secondly, That our principal progress has been made in the instrumen¬ 
tal and meAanical parts, and in the Lowest parts of Astronomy; while to 
the higher Dranches of the science we have not added anything. 

** I must of course refer generally to what lias gone before for materials 
to justify these assertions; but I may here point out a few of the leading 
facts which have induced me to bring forward these opinions. 

With regard to the first, I can assert that we have contributed more than 
all the rest of the world to furnish materials for ascertaining the figure of 
the earth. This praise is to be divided, I suppose, between our Government 
and the East India Company. Be that as it may, 1 conceive that nothing 
which has been done by other nations can be put in competition with the 
nros of meridian and parallel in England, the great arc of meridian in India, 
and the pendulum expeditions of Kater, Foster, Sabine, &c. To some of 
the latter, objections have been made which are in my opinion groundless; 
but if they were ever so well founded, they would detract nothing from the 
merit of originating these expeditions. But these expeditions, though they 
require care and prudence in the persons who couduct them, demand very 
little science. The vast improvement of chronometers is entirely due to 
the encouragemeet offered by our Government. 1 may also assert that the 
observatories depending on our Government arc maintained with an extent 
of establishment which few Governmenta would be willing to allow. And 
in speaking of this, I cannot forbear alluding to onetilnstitution, which 1 
hope some future reporter on AstronoroywUl he able tb describe as liiiving 
been beneficial to the science. The Observatory at Cambridge was built, 
not from any fund bequeathed of old fur the purpose^ nor with the assist¬ 
ance of Any other body, but partly by grant of the University us a corporate 
body, when its funds were ill able to support such an. expense, and partly by 
the private subscription of its members. It was built and is to be furnished 
on a plan which will eauUe it to stand in competition with any other at home 
or abroad. Whatever may be its success, none is more creditable to the body 
i^ch founded it.—>Now if we examine what has been done by individual 
attempts, we shall find it smalL We have disenssed theories of refraction 
and aberration, perhaps quite as much as our share in the science requires j 
but we have done nothing in examining the past state of the heavens, or 
making it snbservient to a knowledge of their future state: the reduction of 
Bradley’s observations was left'to a foreigner; the formation of Tables of 
the Sun and Moon, from British observations, even when the theory was put 
ht a distinct shape, was left to foreigners; and, as if \ic had determined to 
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leave the prewnt state ef the heaveDS also in obscurity, oor own observatioiis 
have too ((euerally been ca&t on the world unreduced, with a bope^ I 
pose, that others would have the zeal to reduce them. The obeervationa 
that require only moderate instruments, with patience and zeal on the part 
of the observer, os the discovery and observation of comets, and the obseiv 
vation of the small planets, (which on the Coatinent have generally Iwen 
made with unmounted telescopes,) have been little attended to. Of the lat« 
ter, some observations by Mr. Groombridge, some at Greenwich, and a few 
by myself, constitute, 1 believe, the whole amount. . 

*' I will not deny that there are some exceptions to nny general assertion, 
and in one of these my hearers will anticipate me. 1 think that I can fix on 
only two discoveries, the results of combined theory nnd observaticm, wl^h 
are original in the present century, and one of these belongs to an English' 
man. New planets und periodical comets had been discovered in the 1^ 
century} abstract theory of every kind and observations of almost every kind 
had been produced : but the existence of a resisting medium was established 
in this century by Eneke, and the practical prediction of the phases of dou¬ 
ble stars is due to Sir John Herschel. Nor can 1 omit to mention Sir ThomM 
Brisbane und Mr. Buily, and (for several investigations connected with the 
physics of Astronomy,) Mr. Ivory, und lately Mr. Lubbock. But qfter every 
credit has been given to their labours, it will, I believe, be allowed th^ tlm 
part in which England has contributed most to Astronomy, and which is 
likely to be mentioned with greatest gratitude by future historians of the * 
science, is that in which she has contributed as a notiou. 

In proof of the justice of my second assertion, the following remarks 
may be sufficient. Our instruments 1 conceive (though a German would not 
allow It,) to be superior to those of any other nation. The observations at 
our observatories are conducted, 1 imagine, with greater regularity and 
greater steadiness of plan than those of foreign observatories. This, indeed, 
IS the character which gave (in some respects) preeminent value to the 
Greenwich observations of last century, and which makes those of the pre¬ 
sent century highly valuable. In the reduction of these observations wo 
begin to fall of. Though Dr. Brinkley has investigated from observations 
a new Table of refractions, and applied it to his own observations, yet Brad¬ 
ley’s Table, known twenty years since to be sensibly erroneous, is still the 
standing Talile of refractions at Greenwich. The discussion of the reduced 
observations has been, 1 think, confined absolutely to the proper motion of 
stars. On one or two occasions a number of observations o6 the moon have 
(by Older of the Board of Longitude,) been compared witb the then existing 
Tables, but not with.a view of improving the Tables. I luwte had occasion 
to mention the correction of the elements of the earth’s orWt made by myself 
(from Greenwich observations), and the discovery, in consequence, of a 
new equation in the pfirturbations of the Earth and Venus. As far as I have 
been able to ascertain, this was the first improvement in the solar Tables 
made by an Englishman since the time of Halley, and the first addition to 
the solar theory since the time of Newton. From English observations of 
planets it has been impossible to extract a result, beoeuse scarcely any have 
been made. To show the extent of this deficiency, 1 will mention a mocti- 
fying circumsumoe that has oocurred to myselfi In order to^ verify oom- 
pletely the equation above alluded to, I wae desirous of cuUectang observa¬ 
tions of Venus near her inferior conjunction. In examining the Greenwich 
observations I found that no opportunity of making this observation was 
omitted by Bradley or his immediate successor Bliss; soon afitqr the acces¬ 
sion of Maskelyne it was wholly neglected; and from that timctill several 
years after bis death scarcely an omervhtion is to be found; several con¬ 
junctions have been passed over by the present Astronomer Royqi; five 
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however have been completely observed. Under these arcumstanoes. 
(though the deficiency for the latter part of the time onl]< might be sup¬ 
plied from scattered foreign observations,) considering how desirable it is, 
in a research of some delicacy, to use ohservations made the same place, 
I believe that I shall be compelled to abandon it entirely. The superior 
planets have been more frequently observed, and those but very little. And 
generally as to the comparison of theory with observation, and its imme¬ 
diate consequences, the reducing of complicated phsnomena to simple laws, 
or the showing that new supplementary laws are necessary, forming alto¬ 
gether the most glorious employment for the intellect of man, I may state, 
in one word, to the best of my knowledge nothing has been done in En¬ 
gland. In the lunar and planetary theories we have done nothing, not even 
in the way of numerical application. In the theory of the new planets and 
the periodic^ comets, we not only have done nothing, but we have scarcely 
known what others have done. With regard to the latter points, the distin¬ 
guishing discoveries of the present century, our humiliation is great. Some 
of the new planets are veiy faint, and all are subject to excessive perturba¬ 
tion. If Astronr my had been confined to England, we never should have 
rediscovered them, even if we bad once made out their oibits. If Astro¬ 
nomy had been confined to England, the paths of the comets would never 
have been traced, and the coiuequences deduced from the appearances of 
Encke's comet, the brightest discovery of the age, would have been lost. 
While Germans, Italians, and Frenchmen, have emuluusly pushed on the 
theory and the observation of these bodies, Englishmen alone, of all the na¬ 
tions professing to support a high sdentific character, have stood still —I 
am glad to turn from this dispiriting subject. 

" There are other points to which I can scarcely allude without intro¬ 
ducing a degree of personality which cannot be admitted in a public Report. 
They can be understood perhaps only by those who know the state ot ob¬ 
servation here, and who have seen the interior of toieign observatories. Uf 
the latter, 1 can only profess personally to be slightly acquainted with those 
of France and those of the North of Italy. The cliaiactenstic difference be¬ 
tween the spirit of the proceedings in England and on the Cuatinent may be 
stated thus.—Ill England, an observer* conceives that he has done every¬ 
thing when he has mode an observation. He tliinks that the merely noting 
the passage of a star over one wire and its bisection by another, is all that 
can be expected from him; and that the use of a Table of logarithms, or 
anything beyond the very first stage of reduction, ought to be left to others. 
In the foreign observatories, on the contrary, an obser%'ation is considered 
as u lump of ore, requiring for its production, when the proper machinery 
is provided, nothing more than the commonest labour, and without value till 
it has been smelted. In them, the exhibition of results and the comparison 
of results with theory, are considered as deserving nftich more of an astro¬ 
nomer's attention, and demanding greater exercise of liis intellect, than the 
mere observation of a body on the wiie of a telescope. As an instance of 
the extent to which the reductions are ^.ariied there, I may mention that in 
one ItaUan observatory where the planets were considered the principal ob¬ 
ject, not only were the observations freed from instrumental errors and as- 
tronondcal corrections, but the tabular places were computed by direct use 
of the Tables, (the ephemeris attached to Schumacher’s lunar distances not 

* ** I am for from asserting that this is the character of every English ob¬ 
server, an^fl am equally unwilling to point out any individual to whom it is 
applici^lde. My object is merely to explain what 1 conceive to be the kind 
of difference which exists between English observers generally and foreign 
observers generally.” 
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bsTfaig reached that Coontry,) and the- eqnationi of oondition irere regulariy 
prepa^ for the correction of the elements. I suppose such a thing ha» 
never been done in England. This system must however contribute power* 
fully to produce that strong connexion between physical theory and practi¬ 
cal observation, which is general ou the Continent, but which does not emst 
in England. 

** I believe that in the actual state of our institutions, reasons might be 
found which would seem to render it improbable that there ever can be so 
strong a connexion: and I can only hope that my view may be incorrect. 
There is one point with regard to the foreign astronomers to which 1 cannot 
help alluding, without however intending to draw any distinct inference. It 
is, that they have first obtained dirtinction while in the lower departments 
of the observatories. Encke's reputation was first acquired, not when he 
became Astronomer at Berlin, but when he was assistant at Seeberg: and 
Bessel bet*ame known in every part of Europe, not as Astronomer at Kdnigt* 
berg, but as assistant at Lilienthal. Walbeck and Argelander, in similar 
situations, have arrived at considerable eminence. 

I now proceed, and with great pleasure, to consider the second questioA. 
And this leads me to explain my opinion on a point respecting which I am 
anxious that I may not be misunderstood. I am not one of those who have 
joined in the cry of ‘ the decline of science in England,’ nor do I believe that 
in this science there is any foundation for that cry. On the contrary, I at* 
sert without hesitation, that it is now and has been for some years rapidly * 
advancing in this country. That there has been a decline, thirty or forty 
years ago, or rather that we have not kept up with the advances made by 
foreigners at that time, I am willing to admit. Perhaps this arose from po¬ 
litical separation; perhaps in some degree from our pertinacionsly retaining 
a system of mathematics which was insufficient for the deep investigations 
of Physical Astionomy, (for it was in this principally that we were behind 
our neighbours). And I have not disguised my opinion that in all the im¬ 
portant branches of science we are still behind them. But in all with which 
I am acquainted a lapid progress has lately been made. In Physical Astro¬ 
nomy more has been done in England within the last five years than in the 
preceding century; and this not only with regaid to the additions actually 
made by Englishmen to the stock of results drawn from that science, but 
also with respect to the number of persons who understand its principles, 
and who at some future time may be expected to contribute to its progress. 

In the University with which I am best acquainted, the study of this sub¬ 
ject has made great advances. Of the amount and excellence of our geo. 
detic measures and pendulum experiments, and of our discussions of refriur- 
tion and aberration, I have already spoken. In accuracy of examination and 
correction of instrumental errors, perhaps something has been gained. In 
the extension of our stdl* catalogues, much more has been done within a few 
years than in the whole previou.s time which followed Bradley’s death. In 
the observation of planets, and the regular comparison of observations with 
Tables, (the first essential step to the improvement of the latter,) it is hoped 
that a great advance has been made. The observation of occultations and 
eclipses has extended; the exhibition of the results also, both for terrestrial 
and celestial determinations, has increased ; and the regular publication of* 
them in the Membra of the Aetronamcal Society, saves from oblivion the put 
and insures more completely the observation of the future. In the obser¬ 
vation of double stars very much has been done. In all this I see grounds 
for exultation at * the advance of science in England.’ And when ^ remark 
the growing intermixture of physical with observing science, I indiflge in the' 
hope that the character as well u the extent of our Astronomy is impro¬ 
ving, and that the time is approaching when a person will not in England be ' 
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considered a great astronomer because he can observe a transit or measure 
a zenith-distance correctly." 

[To be continued.*] 

Scientific Works in the Pressy and shortly to be published. 

The Internal Structure of Fassil Vegetables described and illustra¬ 
ted ; containing minute Descriptions and numerous Figures of all the 
Fossil Plants, retaining traces of organic structure, hitherto found in 
the various sedimentary deposits from th^ old red sandstone to the 
chalks. With Remarks on the Nature and Origin of Coal. By Henrt 
Thornton Mairk Witham, Esq., F.U.S.E., F.G.S., &c. 


A new and improved edition, being the thirteenth, of the Chemicai. 
Catechism. By the late Samuel Parkes, F.L. & G.S., &c. &c. 
Revised, and adapted to the present state of Chemical Science, by 
B. W. Brayley, iun., A.L.S.: of the London Institution. 

Remarks on the Mineralogy and Geology of the Peninsula of Nova 
Scotia, accompanied by a co|oured Map illustrative of the Structure 
of the Country, and by several Views of its Scenery. By Charles 
T. Jackson and Francis Alger. Cambridge, United States. 4to, 
1832.—This work is now on sale in London. 


LX XX. Proceedings of Learned Societies. 

ROYAL SOCIETY. 

1S32. A PAPER was read, entitled, “On the extensive 
Dec. 13.—atmosphere of Mars.” In a Letter to His Royal 
Highness the President. By Sir James South, Knt. F.R.S. 

A paper was also rend, entitled. “ On the Law which connects the 
various Magneto-electric Phenomena lately discovered by Dr. Fara- 

* Our limits rendering it necessary to reserve the continuation of the 
above review for our next Number, we think it right again to remind our 
readers and the cultivators of science generally, that the time fixed for 
the Association to assemble at Cambridge, is Monday the 24th of the pre¬ 
sent month, (June). Fur this Meeting, we learn from the Preface already 
quoted, the following Reports, among others, have keen promised : Oa the 
principal Questions debated tn the Philosophy qf Botany, by Prof, Lindley; 
On the Question qfthe Permanence qf the relative Level of the Sea and Land, 
by Mr. Stevenson ; On the State of our Knowledge respecting the Magn^ism 
cf the Earth, by Mr. Christie ; On the State of our Knowledge of Hydraulics, 
considered as a Branch tf Er^neering, by Mr. George Rennie; Oa the 
State qf our’Knowledge if the Strength of Materials, by Mr. Barlow; On Me 
SUatetf our Knowledge respecting Mineral Veins, by Mr. John Taylor; and On 
the State of Zooiagwal Ktutwledge, by Mr. Vigors. From the contents of this 
volume and the announcements given in it, as well as fiom what we have 
heard firom other sources, we are convinced that the interest of the ensuing 
proeeedingi at Cambridge, will not only indicate a still further advance in the 
attidoimaat of all the objects of the Association, but also, if possible, will 
render it still more delightful to every lover of knowledge and the uses-of 
knowledge, than even those which took place at Oxford last year. 
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day." By the Rev. Willinm Ritchie, LL.D. F.R.S. Profeuor of Na¬ 
tural and Experimental Philosophy in the Royal Institution of Great 
Britain, and Professor of Natural Philosophy and Astronomy in the 
University of London. 

A paper was then read, entitled, ** An Account of an extraordinary 
Meteor seen at Malvern, November 12, 1832." By W. Addison, Eaq, 
FX.S. Communicated by W. G. Maion, M.D. V.P.R.S. 

Dec. 20.—A paper was t^, entitled, On certain properties of 

Vapour." By the Rev.~Drony5ius Lardner, LL.D. F. R.B. 

A paper was also read, entitled, On the Secretion and Uses of 
the Bile." Bv B. Phillips, Efsq. Coiftmunicated by W. G. Maton, 
M.D.V,P.R.s: - ^ 

A paper was communicated to the Society, entitled, Experimen¬ 
tal Researches on Electricity, Third Series," by Michael Faraday, 
Esq. D.C.L. F.R.S. M.R.I., the reading of which was deferred to the 
next Meeting. 

1833.—Jan. 10.—The reading of Mr. Faraday'S paper, communi¬ 
cated at the last Meeting, and entitled, ** Experimental Researchea 
on Electricity, Third Series," was commenced. 

Jan. 17.—^The reading of Mr. Faraday's ])uper was resumed and , 
concluded. 

Jan. 24.—A paper wa.s read, entitled, Magneticnl Experiments, 
made principally in the South of Europe and Asia Minor, during the 
years IS'27 and 1832.” By the Rev. George Fisher, M.A. F.R.S. 

Jan. 31.—A paper was read, entitled, ** An experimental Inquiry 
into the Treatment of Tic Douloureux." By W. R. Whatton, Esq. 
F.S.A. M.R.C.S. Communicated by P. M. koget, M D. Sec. R.S. J 

Feb. 7.—A paper was read, entitled, “On the relation which sub¬ 
sists between the Nervous and Muscular Systems in the more perfect 
Animals, and the nature of the Influence by which it is maintained." 
By A. P. W. Philip, M.D., F.R.S. L. & E. 

Feb. 14.—A paper was read, entitled, “ On the Existence of four 
distinct Hearts, having regular Pulsations, connected with the Lym¬ 
phatic System, in certain Amphibious Animals.” By John Mttllev, 
M.D., Professor of Physiology in the University of Bonn. Commu¬ 
nicated by Leonard Horner, Esq., F.R.S. 

Feb. 21.—^A paper was read, entitled, “ On the Influence of the 
Sun’s Rays on the Oscillations of the Magnetic Needle." By William 
Snow Harris, Esq. F.R.S. In a letter addressed to Samuel Hunter 
Christie, Esq. M.A. F.R.S. 

An Appendix to the preceding paper was also read, entitled, 
marks on Mr. Snow Harris's Communication." By S. H. Christi^j 
Esq. M.A. F.R.S. 

Feb. 28.--A paper was,read, entitled, “A Relation of the case of 
Thomas Hardy Kirman, with remarks on Corpulence.” By ThotpiU 
Joseph Pettigrew, Esq. F.R.S. 

reading of a paper, entitled, “ Experimental Determination of 
the Laws of Magneto-electric Induction in diflerent masses of the 
same Metal, and of its Intensify in diflerent Metals," by Samuil 
Hunter Christie, Esq. M.A. F.R.S., was commenced. 

nird Series. Vol. 2. No. 12. June 1633. 3 O 
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March 7*—^The reading of Mr. Christie’s p^r was resumed and 
Concluded. 

A paper was then read, entitled, ** Note on the Tides.” By John 
William Lubbock, Esq. V.P. and Treasurer of the Royal Society. 

A paper was also read, entitled, " On the Nature of Sleep." By 
A. P. W. Philip, M.D. F.R.S.L.&E, 

March 14.—A paper was read, entitled, " On the Figures obtained 
by strewing Sand on Vibrating Surfaces, commonly called Acoustic 
Figures.” By Charles Wheatstone, Esq. Communicated by Michael 
Faraday, Esq. D.C.L. F.R.S. 

March 21.—A paper was reftd, entitled, ** An Account of two ci^s 
of inflammatory Tumour produced by a deposit of the Larva of a large 
Fly ((Estru$ humanus) beneath the Cutis in the Human Subject; 
accompanied with Drawings of the Larva.” By John Howship, Esq. 
Communicated by Charles Hatchett, Esm F.R.S. 

The reading oi' a paper, entitled, " Experimental Researches in 
Electro-magnetisnA” by the Rev. William Ritchie, LL.D. F.R.S., was 
commenced. 

March 28.—^The reading of Dr. Ritchie's paper was resumed and 
concluded. 

A paper was then read, entitled, “ Notice of the Remains of the 
recent Volcano in the Mediterranean.” By John Davy, M.D. F.ILS. 
Assistant Inspector of Army Hospitals. 

The Society then adjourned over the Easter Vacation, to meet again 
on the 18th of April. 

'April 18.—A paper was read, entitled, <'On Improvements in the 
. Instruments and Methods employedHn determining the Direction and 
Intensity of Terrestrial Magnetism." By Samuel Hunter Christie, 
Esq. M.A. F.R.S. 

April 25.—A paper was read, entitled, ''An Account of an extra¬ 
ordinary luminous appearance in the Heavens, seen at Athboy in Ire¬ 
land, on the 21st of March, 1833.” By the Right Honourable the 
Earl of Damley. Communicated by John George Children, Esq. 
Sec. R.S. 

A paper was also read, entitled, " On the Magnetic Power of Soft 
Iron." By Mr. Francis Watkins. Communicated by Michael Fara¬ 
day, Esq. D C.L. F.R.S'. 

r May 2.—A paper was read, entitled, " Essay towards a first ap¬ 
proximation to a Map of Cotidal Lines." By the Rev. William 
Whewell, M.A. F.R.$. Fellow of Trinity College Cambridge, 

We shall in future Numbers give abstracts of some of the papers, 

trading of which is here announced. 


GEOLOGICAL SOCIETY. 

' ;Ai the Anniversary Meeting on Feb. 13th, 1833, the following 
-Nohrefnen and Gentlemen were elected the Oflicers and Council for 
ihb ansuing year. 

'"..'OmexasPrecufenI, George Bellas Greenough, Esq. F.R.S., 
'Ire. : Vice-Preddenft, William John Broderip, Esq. B.A. F.R.S. 8c 
L.S.} Henry 'ntomas De la Beche, Esq. F.R.S. & L.S.; William 
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Hen^ Fitton^ M.D. F.R.S. & L.S.; Rev. Adam Sedgwick, M.A.. 
F.R.S. Woodwardian Profesaor in the University of CambriA^o: 
Secretaries, Edward Turner, M.O. F.R.S. L. & E. Professor of (^e- 
mistry in the .University of London ; William John Hamilton, Esq.: 
Foreign Secretary^ Charles Lyell, Esq. F.R.S. diL.S. Professor of Ge¬ 
ology in King's College, Londont rreostirer, John Taylor, Esq, FJI.S. 

Council : —George William Aylmer, Esq.; Rev. William Buck- 
land, D.D. F.R.S. & L.S. Professor of Geology and Mineralogy in 
the University of Oxford ; Francis Chantrey, Esq. D.C.L. F.R.S.; 
Rev. William Daniel Conybeare, M.A. F.R.S. \ Viscount Cole, M.P. 
F.R.S. j Charles Daubeny, M.D. F.R.S.; Sir Philip Egerton, Bart. 
F.R.S.; Right Hon. Earl Fitzwilliam, F.R.S.; Davies Gilbert, &q. 
M.A. F.R.S. j Jl. I. Murchison. Esq. F.R.S. j J. W. Pringle, Esq. 
Capt. R.E.; W. Somerville, M.D. F.R.S.; Henry Warburton, Esq* 
M.P. F.R.S.; Rev. James Yates, M.A. F.L.S. 

In the evening the following Address was delivered by Roderick 
Iropey Murchison, Esq. F.R.S., L.S. &c., on retiring from the Presi¬ 
dent's Chair. 

Gentlemen, 

Twenty-five yearn only have elapsed since this Society was first 
formed under the auspices of Mr. Grecnough and a few zealous na-, 
turalists.—In the year i82G, when your Charter was obtained, the 
number of Memlters had already reached 470, and since that period 
a still more rapid increase has taken place, which has now swelled our 
list to 694. This remarkable yet steady augmentation of our forces 
is the best proof of the estimation in which your labours are held; 
and it further show.s, that the pur.suita of the geologist are no longer 
viewed as purely speculative, bat are at length con.sidered as essen¬ 
tially connected with the development of the national resources. 

Ibe past Session has been fatally marked !>} the decease of three 
distinguished geologists. 

The Rev. Benjamin Richardson, of Farley near Bath, one of the 
earliest Members of this Society, was a man of great singleness of 
character and generosity of disposition, and, as a cultivator of science, 
he was distinguished by the extent of his knowledge,—not drawn 
from books, but from un examination of Nature in Iter own dopiains. 

In the pursuit of geology he was well instructed from his own re¬ 
searches 3 but li^ was ever delighted to tell that he owed his first 
clear ideas of the subject to William Smith ; and his latter days were 
gladdened by knowing that the merits of his friend had been iic- - j 
knowledged by this Society. To his generosity of disposition^ our 
museum, and diose of many local institutions, are deeply intj|gbteti. 
He collected only that he might give away; and, regardlesp of,all 
personal fame, he never failed, when a discovery was made, to call * 
around him those who could profit by it. Thus, though he was iMtver . 
seen among us, and though his name was rarely heard, he was ztf^ily 
labouring in our cause, and silently, but effectually, urging it do,-,' 

I have next the painful duty td record the death of the. vejiei^le 
Sir James Hall, one of that bright constellation of i)iiilosupher%^fiitch 
arose in Scotland towards the end of the last century, 

:i 0 ‘.t 
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llie intimate friend of Hutton and of Piayfairi he eo^rly imbibed 
the opinions of these^ celebrated meni and aatisfied himiielf of the 
leading truths in the Huitonian theory by .extended and patient ex¬ 
aminations of geological pheenomenay—not merely amongst the British 
Isles.' but in the Alps# in Italy, and in Sicily. The result of these 
observations was communicated in a series of Memoics read before 
the Royal Society of Edinburgh, of which distinguished body he was 
for many years the President. In alluding to these Memoirs. I at 
once remind you huw materially he assisted in demonstrating that a 
certain class of granitic veins had been injected into the overlying 
deposits posterior to their consolidation. He endeavoured to explain 
experimentally the contortions of certain strata, and the manner in 
which the phenomena had been effected by upheaving forces a(;ting 
under compression. He subjected various rocks of igneous origin 
to chemical analysis, and succeeded in establishing their relative de¬ 
grees of fusibility. He gave an original and perspicuous account of 
the true mode of formation of volcanic cones; and whilst he pointed 
out that Monte Somma was simply the segment of a vast volcano, 
from the flank of which the presj^nt Vesuvius had arisen, he showed 
the intimate analogy between tlw dykes of lava of the former and the 
ancient trap-dykes of our continents. If, in tracing the revolutions 
of the surface of the earth, he was led to attribute too much to the 
influence of one great diluvial current, we must recollect that in this, 
his only dereliction from the principles of Hutton, his conclusions were 
founded on a striking class of phenomena first observed by himself; 
and that the diluvial theory (though in a modified sense) has still the 
support of many of our most eminent geologists. To a mind so ac¬ 
customed to speculate upon the intense energy of volcanic phano. 
mena, it was a natural inference that the fractures and dislocations 
of mountain-masses have been produced by paroxysmal eflbrts of na¬ 
ture,—in short, by mighty earthquakes, and their accompanying ele¬ 
vations, depressions, and eruptions. 

Much, however, as we owe to him for his many accurate observa¬ 
tions of nature, our debt of gratitude must specially be acknowledged 
for his successful application of chemistry to geology, without which, 
one essential condition of the theoiy of Hutton |P 0 i|\^ld not have been 
established, as it now is, upon an immovable baiis^ The important 
discover}' of carbonic acid by Black, which was ^destined to lead 
to the aolution of many occult terrestrial phenomena, was at first 
cited by the Wernerians as destructive of the very basis of the theory 
of the igneous consolidation of the strata of the earth, it appearing 
impossible to explain the formation of cryslalline marble from earthy 
carbonate of lime, by the very agent which drives'off the gaseous con¬ 
stituent in every lime-kiln. To obviate this diflSculty, the founder of 
the new theory propounded, that the heat by which rocks had been 
solidified was applied under enormous pressure; that in consequence 
effects had taken place entirely differing from those which manifest 
themselves under the mere pressure of our atmosphere; and that 
under such circumstances carbonate of lime might have been reduced 
to a state of fusion without calcination. Though the genius of Hutton 
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had thus divined the true cause of the phsenomena in dispute, that 
great man shrunk from the prosecution of experiments wbirdi might 
prove the truth of his hraothesis, being persuaded that the immensity* 
of natural objeets was mr beyond the reach of man's imitation, it 
was reserved for Hall to have the glory of demonstrating the trufhof 
the doctrine of his friend $—** the conjectures of genius,” as he telb 
us, ** at length ceased to appear extravagant; the mist which ob¬ 
scured the objects being dissipated by degrees, they appeared in their 
true colours, and a distant prospect opened to his view of scenes be¬ 
fore unsuspected.'* To his ardent mind the realization, upon the 
surface of the earth, of that which had occurred below the deep abi^sa 
of the ocean, was not a hopeless effort, and he commenced a senes 
of experiments which occupied a long period of his life,—were con¬ 
ducted with undaunted perseverance, and with a surprising fertility of 
invention, until he completely triumphed in fusing earthy carbonate 
of lime under vast pressure, ])Toducing from it n pure and crystalline 
marble. In establishing this fact, he turned the weapons of his oppo¬ 
nents against themselves, and paved the way for the reception, 
among ul the philosophers of Europe, of the leading doctrines which 
he advocated. 

The gradual decay attendant upon advanced age, had prepared us 
in some measure for the other losses we have sustained ; but Cuvier 
has been snatched from us when his comprehensive intellect was in 
its fullest vigour, and without any of those warnings by which both 
body and mind, are wont to announce that their mortal race is nearly 
run. 

The death of such a man has called forth deep lamentations from 
every land upon whose children the rays of Science have'shed their 
light, and the eulogies poured forth in his honour are heard in al¬ 
most et'ery language of the civilized globe. How are we to limit oUr 
praise of one whose ample mind was matched only by the benevolence 
of his heart, and whose whole life was passed in unremitting exertions 
to enlarge the domain of science by blending it with civil polity, and 
by infusing it into the principles of education ? With an almost in¬ 
credible knowledge of the structure and functions of every par^of 
organic nature, he possessed a power above that of every ether man 
of emancipating hiin^elf from mere details, and of ascending to lofty 
generalizations, which were ever recommended by him with all the 
charms of eloquence; so that in his hands natural history became 
adorned, for the first time, with the highest attributes of pure philo¬ 
sophy. To him we owe the most important of the laws which have 
regulated the distribution of the animal kingdom, and by the applica¬ 
tion of which we have been made .to comprehend many of the muta¬ 
tions of the surface of our planet. He it was who, removing from 
geology the incumbrance of errors and conceits heaped on it by cos- 
mogonists, contributed more than any individual of this centyiy to 
raise it to the place which it is assuming amongst the exacter sciences. 
Unlike our precursors, we no longer have to wade through the 
doubts and perplexities which retarded tlieir acquaintance with thS 
lost types of creation } to his skill we are indebted for a knowledge of 
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their antilogies with existing races; and he it was who, from their 
scattered bones, remodelled the skeletons of those wondrous originals 
which have successively passed away from the surface of our planet. 

Those among us who have enjoyed the honour and delight of so¬ 
cial intercourse with this great man will ever remember his suavity 
of manner,—his lucid power of exposition,—in short, that intellec¬ 
tual bearing which served to impress all listeners with the feeling, 
that every province of natural truth was within the grasp of his mighty 
thought. 

The extent to which English geologists have profited by his in¬ 
structions is recorded in the volumes of your Transactions, and a 
mere recapitulation qf such of his writings as illustrate our subject is 
uncalled for on this occasion ; but I cannot avoid remarking, that a 
Memoir on Zootomy, lately read before us, has proved a posthumous 
tribute to his fame. Of all the comparisons which he had instituted 
in his Osaemens Fosailes between the lost and living species, no one 
showed more ingenuity, and deep acquaintance with the laws of ani¬ 
mal oeconomy, than that in which he pointed out the close analogy 
subsisting between the gigant\p Megatherium of South America, and 
the existing tribe of Sloths. 

Well, therefore, may English geologists rejoice, that the discovery 
of another individual of this species has enabled one of our Fellows, 
eminent for his skill in comparative anatomy, to confirm the views of 
our great zoological master. 

Thus, Gentlemen, the name of Cuvier, associated, as it has been, 
with discoveries forming the true basis of geology, is also interwoven 
with the moiit recent advances of this Society; and, as an appeal is 
now made to the naturalists of all nations to unite in a tribute to his 
memory, may those who have reaped such fruits of his genius, and 
are so justly proud of having sympathized in his living fame, hasten 
to record their obligations on the pedestal of that monument which is 
to be erected on the field of his greatest glory. 

I now proceed to lay before you a sketch of the progress of geology 
in our own country during the past year. Deviating from the chrono- 
log;ical order in which the different memoirs, were considered at the 
lasttmniversary, 1 shall on this occasion, for tbfeptike of greater per¬ 
spicuity, class them under scientific heads: iitW^oing, 1 shall en¬ 
deavour to connect our advances with the generaUprogress of geology 
upon the continent, by passing allusions to such works of foreigners 
as the active nature of my own employment has permitted me to 
consult. 

Recent Deposits. —In the class of historic alluvia, the Rev. J. 
Yates has described a partially submerged and ancient forest near the 
mouth of the river Dovey, chiefly composed of the Pinus syloeatrist 
and supposed to hai'e been destroyed by the accidental demolition 
of a seardyke. A similar cose of a submerged wood had previously been 
traced on the shores of Hampshire by Mr. C. Harris, who in commu¬ 
nicating the discovery to Mr. Lyell, has proposed a most ingenious 
and probable explanation of the cause of these appearances *. 

* Principles of Gcologi', vol. ii. p, 'J74, Sccuiul edition. 
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In attempting to account for the existence of large and ahady 
forests on a^ts where the coa.sts are now entirely shorn of vegetation, 
we must embrace in our consideration the similar phaenomena whidt 
are so numerous, as almost to form a submarine fringe afSund our 
island; and from these we may conclude, that when the whole 
countiy was densely clothed with wood, the forests might have ex¬ 
tended their limits in full vigour to marine tracts, where single trees 
will no longer hourish. 

You were last year made acquainted with the existence, at various 
places, of accumulations of sand, gravel, and clay, containing existing 
species of marine shells, placed at different heights above the sea; 
and a subsequent Memoir of Mr. Trimmer on a part of the estuary 
of the Mersey describes the presence of fragments of shells of existing 
species, in a stratum of sandy clay, containing numerous erratic 
pebbles, and a few boulders. 

Having myself traced beds with recent sea-shells at considerable 
apd various heights above the sea, both on our eastern and western 
coasts, 1 am disposed to think that there is already sufficient evidence 
of our shores having undergone elevation at periods comparatively 
recent, however difficult it may be to explain alt such superficial ^ 
accumulations upon a similar hypothesis. 

If the coasts exhibit testimonies of such elevations, the evidence is 
corroborated’ when \vc follow the course of those indentations which 
penetrate far within the interior of the island. In most of these 
we perceive accumulations of shingle and sand on the sides of val¬ 
leys, some of which, by the fine lamination of their beds, indicate 
long-continued and tranquil formation ; others, by the shivered and 
fragmentary condition of their contents, bespeak u more tumultuous 
mode of aggregation: the latter, therefore, were probably coincident 
with periods of elevation of the land, which throwing up the shorea 
of the island, have converted former estuaries into existing plaini, 
bounded by ancient shores of gravel, leaving the rivers to meander 
between their widely separated banks. 

If such phsenomena be still traceable within this island, where the 
subterranean energip,of nature are now, and have been for so Jong • 
a period quiescenttVwpat amount of valuable instruction may we not 
hereafter derive from the presence of good observers in those countries 
where volcanos anfi earthquakes, with their accompanying elevations 
and depressions, are in frequent activity ? You are already aware of 
the important services of Mr. Lyell, and how effectually he has at¬ 
tracted attention to this branch of inquiry. 1 would further remind 
you of the discoveries of M. de Boblaye, who has placed the succes¬ 
sive elevations of land in a remarkably clear light, by showing the 
existence in the Morea of four or five distinct ranges of ancient ate 
cliSs, marked at different levels in the limestone escarpments by litho- 
domous perforations, lines of littoral and sea-worn caverns, and other 
striking proofs of former tidal action. 

The description of a large granitic boulder, by Mr. Maxwell* 
resting on the slaty shores of Appin, in Argyleshire, leads me to 
observe, that the numerous detached masses of rock, foreign to the 
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diirtricts in which they are scattered through Northern Germany mid 
Westphalia, have met with an additional expositor of their origin in 
Professor Hausmann, of Gottingen, who, coinciding in the vieVrs of 
M. Broi^niart and others, is of opinion that these fragments have 
been derived from the mountains of Sweden. 

M. A. De Luc has again come before the public, with a Memoir on 
the gravel and other transported materials of the basin of Geneva; 
being a second part of his former essay on the same subject.. He in> 
dicates the localities in which the fragments of different rocics have 
originated, showing that although some have been drifted from the 
east, and others from the west, many of them are probably rem¬ 
nants of those calcareous mountains which were shattered on the 
sjiot, at that period of dislocation, when by the expulsion of their 
debris, that great cavity was formed, which is now occupied by the 
lake. The superficial sediments of the basin are said to vary much 
in their compositi'^n 3 whilst their beds are inclined in all directions, 
thereby indicating the effects of numerous and conflicting currents 
of water, which in some cases have hurled down large boulders of 
primary rock from the higher Alps, and in others have heaped up the 
finer alluvia derived from the adjacent secondary formations. Ail 
these phenomena are supposed by the author to have been caused 
by debacles incident to lengthened periods in which the surrounding 
mountains were forcibly and violently elevated. 

From these and other writings of the present day, we perceive 
that correct observations have now established, that the diluvial and 
transported detritus of each great geographical division of Europe, 
when viewed on a great scale, can for the most part, be traced to 
an axis of elevation within that region ; so that as each great mountain- 
chain has been the source of the detritus covering the adjacent low 
country, we can no longer attribute such drifts of sedimentary 
matter to one particular diluvial current, which has acted in any given 
direction. 

However indisposed, therefore, the diluvialists may be to adopt as 
a full and satisfactory explanation of these appearances the modi¬ 
fied view of the theory of diurnal action of Hutton, as put forth by 
Mr.*Lyell, the dispassionate reasoner must admlfcy that the question 
between the diluvialist and the advocate of eating causes is fast 
resolving itself into one of amount or intensi^ offorces. Each party 
has now recourse to modern analogies in referring changes between 
the levels of sea and land to eruptions from beneath; and he who i» 
unwilling to quit a path of induction pointed out, as he believes, by 
nature, invokes only repeated shocks of earthquakes, elevations, and 
depressions, in preference to a limited number of stupendous cata¬ 
strophes insisted upon by bis antagonist. 

TcbtiahtDmosits. —In the illustration of tertiary geology, 1 may 
announce to you, that the last pages of the Third Volume of the Prin¬ 
ciples pfGMlogy, by Profimsor Lyell, are in the'press. In this volume, 
which 1 haVe perused, the author successfully applies to the tertiary 
formations the principles laid down in the two first volumes. He 
subdivides these younger deposits into four natural epochs, founded 
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upon Bjnaasof'zoological evidence infinitely more comprehensive^ and 
yet more precise than any which has ever been brought before us. In 
treating chronologically of alluvial, fresh-water, marine, and volcanic 
phaenomena, a*wi(le range is atfbrded for the development of his exten¬ 
sive knowledge and observation ; enabling him to ground his rea¬ 
sonings on countries visited by himself, and to interpret the hand¬ 
writing which Nature has left upon the walls of her geological monu¬ 
ments, in such a manner as not only to expound her ancient records, 
but to connect them with the history of our present races. 

Although this volume is devoted chiefly to the description of the 
younger formations, as more intimately connected with the main 
object of the author, the secondary and primary rocks are reviewed 
so far as was necessary to show their connexion with his theory, 
and to indicate how well their structure can be accounted for By 
causes, which he supposes to be still in full and undiminished opera¬ 
tion. The powerful effects produced u|X}r the public mind by Xhe 
first and second volumes of this work will, 1 may venture to say, be 
highly augmented by n perusal of this concluding part; and even 
those geologists who may differ from the author on a few theoretical 
points, will gladly eulogize the efforts of one who has so greatly ad¬ 
vanced their knowledge. 

Fossil Zoology. —The Session has been fertile in communications 
upon fossil zoology. The splendid specimens of Megatherium, &c. 
brought to this country-by Mr. Woodbine Parish have, in the hands 
of Mr. Clift, afforded us much curious instruction. The tribute which 
these remains enabled Mr. Clift to pay to his great master in compa¬ 
rative anatomy, has already been adverted to; but we must not forget 
that they also elicited brilliant lectures from Dr. Buckland, both within 
these walls, and on the occasion of the late scientific festival at Oxford* 

The Rev. Mr. Stanley has given a lively description of the caves 
of Cefn, in Flintshire, one of which, like that of Kirkdale, is supposed 
to have been the inhabited den of hyasnas ; whilst another and larger 
cavern, situated at a lower level on the side of the same mountain, 
contained only the remains of recent animals. From the distinct 
nature of the upper and lower layers of niluvia collected within the 
inhabited cave, and i^ranged above and below the floor of fossil bobes, 
the author specula£ft on layers as evidences of difiFereqt periods of 
oijueous debacle. « 

Mr. Mantell, whose energies seem to expand in each succeeding 
xyjsar, notwithstanding the limited field to which his researclKS are 
t'^^essarily confined, has presented us with an account of an unde- 
sc'ribed and singular species of Saurian, to which he assigns the name 
of HtfliBosaurus. This fortunate exhumation has, I am happy to say, 
encouraged the enterprising ranger of Tilgate Forest to make it the 
nucleus of a new and comprehensive work, in which be will not only 
describe all the vertebrated animals in his rich domain, the Wealds of 
Sussex, but will embrace in it a geological description of his own, 
and of the adjoining counties. 

The bright example of Mr. Mantell is meeting with worthy imitators 
in other parts of England, in the persons of other zealous young 

Third Series. Vol. 2. No. 12. June 1833 3 P 



474^ Geological Society. 

members of the same profession^ among whom may be mentioned 
Mr. Chaning Pearce of Bradford, and Mr. T. Hawkins of Glaston¬ 
bury;—the first of whom has collected and arranged a vast number of 
new species of the organic remains in his neighbourhotal; the latter, 
within the short space of two years, has disinterred numerous fine 
Saurians from the lias: among these we recognise a Plesiosaurus, 
so perfect, that it serves to commemorate the skill of Mr. Conybeare, 
whose elaborate restoration of the skeleton from one imperfect spe¬ 
cimen is now amply confirmed. 

A recent discovery of Miss Mary Anning, that indefatigable pur¬ 
veyor to the store-houses of our science, has furnished Mr. T. Haw¬ 
kins with the disjointed fragments of an animal, which upon being 
reintegrated, proves to be the largest individual of the Ichthyosaurus 
platyodon ever yet found entire upon our shores. 

Two Members of your Council, Viscount Cole and Sir Philip 
Egerton, have for ' ome years entered zealously into the pursuit of 
fossil zoology, and have reaped a rich harvest, both on the continent 
and at home, having with their own hands brought to light some 
osseous relics unknown even toi Cuvier. 

If these are among the latest fruits of fossil zoology in England, 
our coadjutors on the continent have not relaxed their efforts. 1 had 
formerly occasion to direct your attention to that invaluable work, 
the Conchological Classifications of M. Deshayes ; and 1 ought at the 
same time to have noticed a most useful and clear production of the 
same author, entitled Coqutlles Carncteristiques ties Terreius. 

The Mdmoires Palaeontologiques” of M. Boue, which embraces 
memoirs from all countries, may, it is to be hoped, in great measure 
supply the loss which must have been deeply fell by every practical 
geologist, in the cessation of that most useful periodical the Bulletin 
Universel des Sciences. 

M. Pentland, from the examination of a collection of fossil bones 
which had been consigned to bis deceased friend, Baron Cuvier, has 
enlarged our acquaintance with the Fauna of Austfaliq; by'the addi¬ 
tion of several new and uiidcscribed species of animi^s, principally 
marsupial. , r/jt,' 

Tlie Palseologica" of M. Herniapn Von Meyer, of Frankfort, 
brings together, in a-synoptipal form| a4 our preaetSt stock of know¬ 
ledge of extinct vertebrated animals^,and being »,compendious index 
to all the works written upon this subject, must po considered a ne¬ 
cessary portion of every geological library. 

Our distinguished Foreign Associate Von Buch has just produced 
a work upon Ammonites, which is intended to simplify the natural 
arrangement of this obscure class of fossil bodies. 

A blank in fossil zoology is about to be filled up by Dr. Agassiz, 
of Neufchatel, whose work on ** Fossil Fishes'* will furnish us with 
materials which we looked for from the pen of the lamented Cuvier. 
Prepise anatomical distinctions, even to the minutest forms of the 
scales, will be so considered in this work, that the learned Professor 
hopes to realize th$ application of the system of his great in¬ 
structor, and from tte forms of parts to enable us to decide upon 
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the specific character of the entire fish to which they belonged. Hie' 
short sketch* by this author of the fishes of CCningen and of the 
lias, may lead us to a favourable anticipation of the success of his 
forthcoming vtflumes,—and to hope that fossil ichthyology may here¬ 
after serve our cause as efficiently as other branches of zoological 
evidence. 

Fossil. PLANTS.-^The early experiments of Hall and Hatchett, am-> 
plifiedand illustrated by MacCulloch, had nearly produced conviction 
that all the varieties of carbonaceous matter, from the ill-consolidated 
surturbrand, through every stage of brown coal to pure jet; and in our 
older strata from^anthracite to bituminous coal, were the products 
of vegetables. Botanists have since corroborated the soundness of 
these views, by developing the Flora of the associated strata; and one 
of our body has enabled us to refer many of these plants to their natural 
families in living nature, by an ingenious method of exhibiting polished 
sections of their stems ; but it has been reserved to Mr. W. Hutton in 
pursuing this line of inquiry, to complete the solution of the problem 
by demonstrating the vegetable structure in coal itself. The Memoir 
of Mr. W. Hutton is further of high and practical utility in describing 
the source of those enormous volumes of imprisoned g^es, which 
upon admixture with our atmosphere become explosive, and occasion 
such disastrous results to our miners. 

As a slight contribution towards a knowledge of the condition of 
the surface of the earth during one of the periods in the formation of 
the oolitic series, which is marked by its vegetation, I offered to you 
a few remarks on the vertical position of the stems of Equiseti, 
in a sandstone of the eastern Moorlands of Yorkshire. This pheno¬ 
menon extending over a large area is analogous to that observed 
in the Isle of Portland by Dr. Buckland and Mr. De la Beche ; from 
which however it differs, as it appeared to me, in requiring for its 
explanation the desiccation of submarine sediments, so as to leave a 
stagnant marsh for the place of growth of these plants ; which, after 
this marsK had been gradually silted up, were submerged by a fresh 
irruption of the^sga, accumulating above them the deposits of the 
middle and upper oolite. [To be continued.] 

RdlpAL ASTttftVOMICAf. SOCIETY. 

March 8.—^The fdtlowing communications were read. 

On Prof. Bessel’s improved method of deducing the Longitude 
from a Lunar Distance. By Lieut. Stratford, R.N. 

Transits of the Moon with Moon-culminating Stars, observed at 
Cambridge Observatory, in the month of February 1833. 

On the Mass of Jupiter. By Professor Airy} the reading of which 
was not finished. 

April 12.—^'Flie following communications were read. 

Prof. Airy’s paper “ On the Mass of Jupiter" was resumed amt 
concluded. 

A paper was also read On a method of determining the Longitude 

• Jahr. Biich, 1S32, Dritter Jaiirgsng. Zweites Quartal-Hcft. 
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mth coiuidenble accnnicy by meant of Lunar Ecliptea.*' By Capt. 
Henry Kater, F.R S. 

Planetary Observations made at the Observatory of Wilna. By 
M. Slavinski; consisting of right ascensions and declinations of 
Uranutf Marti Jumier^ and Vetta, 

A letter from the Rev. W. R, Dawes to Mr. Dollond, on an im¬ 
provement in the Micrometer by the latter. 

Observations, &c. made at Padua, from the year 1829 to 1832, in¬ 
clusive} comprising occultations of Aldebaran, ftc.; the transit of 
Mercury, occultation of Saturn, and eclipse of the sun of 1632; and 
observations of Gambnrt’s comet of July 19, 1832, and of Biela's 
comet. 

Observations made at Saville Row, by Mr. Snow; consisting of 
right ascensions of Mars, and of stars o^erved with Mars, in Nov. 
and Dec. 1832 j mean right ascensions of 60 unknown stars for 18S2; 
and observations of the egress of Jupiter't satellites on Dec. 26, 
1632, made for the purpose of ascertaining whether the phanomena 
could be observed with sufficient accuracy, agreeably to the recom¬ 
mendation of the superintenAnt of the Nautical Almanac. 

Of several of these papers we purpose to give a further account in 
future Numbers. 


ZOOLOaiCAL SOCIETY. 

Proceedings of the Committee of Sdence and Correspowimee. 

October 23, 1832.—The exhibition was resumed of the collec¬ 
tion of Shells formed by Mr. Cuming on the western coast of South 
America, and among the islands of the Southern Pacific Ocean. 
The new species were accompanied, as on the previous occasions, by 
descriptions from the pens of Mr. Brodcrip and Mr. G. B. Sowerby; 
they teloneed to the genera Cancdlaria, Ovulum, MureXf Typhist 
and RaneJUi. 

Mr. Owen exhibited a preparation of the mammary^ gland of 
Echidna HystriXi Cuv.; and read his Notes respecting it.' 

Nov. 18.—A numerous cbllection of Fishes was ^mbited, which 
had been formed in Ceylon by Dr. Sibbald, Corr. Memb. Z.S., and 
had been presented by him to the Society. 

The new species of Cdmries contained in tho collection formed 
by Mr. Cuming were exhibited and oharacterizbd by Mr. Gray. 

A skull of the Capybarat Hydrocharus Capybaraj Erxl., was exhi¬ 
bited, and Mr. Owen read some Notes thereon. 

. Nov. 27.—A letter was read, addressed to the Secretary of the 
Society, by W. Smith, Esq., Secretary of the Hudson’s Bay Com¬ 
pany, referring to an Arctic Fox, Cania lagopus, Linn.,'recently pre¬ 
sented by that Company to the Society, together with a living 
Pdtant or Fisher Martin, Muste/a Canadensis, Schreb. 

A specimen was exhibited of the Fako rufipcs, Bechst., a bird of 
exceedingly rare occurrence in Britain 

At the request of the Chairman, Mr. Gould exhibited a very ex¬ 
tensive collection of Bird-S&ins, from the Orkneys, and pointed out 
particularly those which he regarded as most interesting, either on 
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account of their rarity or the state of their plumage^ They included 
beautiful specimens of the Ivory Guilt Larus eburnauy Temra.i and 
of the King Duck. Somateria spectabiliSf Steph., as well as of other 
rare species. * 

A paper was read, containing ** a brief account of a particular 
function of the nervous system,** in which Dr. Marshall Hall de¬ 
tailed a series of experiments tending to prove the existence of a 
source of muscular action distinct from all those hitherto noticed 
by physiologists: viz. volition, the irritation of the motor nerves in 
some part of their origin or course, or that of the muscles themselves. 
The peculiarity of this motion he stated to consist in its being ex¬ 
cited by irritation of the extreme portion of the sentient nerves, 
whence the impression is conveyed through the corresponding por¬ 
tion of brain and spinal marrow as a centre, to the extremities of 
the motor nerves." 

Dec. 11.—A specimen was exhibited of a Hedgehog from the 
interior of South Africa, which formed part of a rich collection of 
preserved animals, recently brought from that country by Mr. A. 
Steedman. It was characterized by Mr. Bennett as Erinaceus 
Jirontalis. 

A specimen was exhibited of the Phasianus lineatus. Lath., ob* 
tained from the Tennasserim coast by G. Swinton, Corr. 

Memb. Z. S., by whom it was presented to the Society. The spe. 
cies was characterized by Mr. Vigors in the First Phrt of the 
* Proceedings,* page 24, or Phil. Mag. and Annals, N, S. vol. ix. 
p. 147. 

The exhibition of Mr. Cuming’s Shells being resumed, new species 
of the following genera were diaracterized by Mr. Broderip and 
Mr. G. B. Sowerby; viz. Murex, Ranelloy Cardita, PectuneuluSf 
Cawa, Solenella, Nuculot Jmphidesma, Neritinot and Ancyhu. 

The stomach, ceecuy cranium^ 8^c. of Hyrax Capensis were exhi¬ 
bited, the former constituting part of the collection of Mr. Thomas 
Bell. Mr. Owen, who had anatomically examined the individual 
from which they were obtained, read ap account of its structure. 

It was announced that the Meetings of the Committee were now 
concluded. 

Proceedings of the General Meetings of the Society for Scientific 
•' Business. ■ 

Jan. 8.—This was the first of the General Meetings for the trans¬ 
action of Scientific Business. 

The Vice*Secretary (Mr. E. T. Bennett) called the attention of 
the Meeting to a stuffed specimen of the M'hdrr AnidopCt which wu 
exhibited on the table; and characterized, in addition to the M'korrf 
two other species of the same form of Antelope. 

Mr. Spooner read his Notes of the post mortem examination of the 
Mhorr. 

A stuffed specimen was exhibited of a female of the harnessed 
Antelope, Antilope scrij^a, Pall., which had lived for some months 
in the collection of the Zoological Society of Dublin, by whom it 
was presented to the Society. 
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P^parations were exhibited of the trachea of the Penelt^ Gttan 
of M. Temminck, and of the Anas MageUanica, Auct., and Mr. 
Yarrell read short descriptions of them. 

Specimens were exhibited of the following Afo/ikMca hndConchi/era, 
hitherto undescribed, forming part of Mr. H. Cuming's collection : 
th^ were accompanied by characters by Mr. firoderip. Spon- 
DYLUS Princeps, dubius, JUucacantka, and aculeatus ; Tritok Ug- 
narius, constnctus, tigrinus (bearing some distant resemblance to 
Trit.Jhnoralis),rudis, lin€atus,gibbostis,scalarifomiis, and cmvolutus\ 
Turbinblla tuherculataf (approaching in its general appearance 
some of the Pleurotomata, which have a short canal,) armaiOt and 
Castas (approaching nearest to Turh. ptffUaris)i and Purpura 
Xanthostoma. * 

A paper was read by Dr. Grant, << On the Nervous System of 
BeroePiieus, Lam„ and on the Structure of its ciUa.*' 

Mr. Yarrell detailed some observations on the changes of plumage 
in Birds; which he illustrated by Notes on several species in the 
Society’s Gardens made by James Hunt, one of the Keepers ; a 
Note also by whom, on the Ijreeding of the Passenger Pigeon, Ecto- 
pistes migratorius, Swains., in the Society’s Menagerie, was also 
read. 

Jan. 22.—A letter was read,^addressed to Charles Telfair, Esq , 
Corr. Memb. Z.S., as President of the Mauritius Natural History 
Society, by M. Goudot of Madagascar. It contained an account 
of a remarkable phsenomjmon exhibited by the larvse of a species of 
Aphrophora (Cercopis), vraich attach themselves to a tree of the 
l^nus Moms, not uncommon jq the vicinity of Taniatave, in the 
island last named. ^ ^ 

Mr. Bennett called the attention bf^ the Society to a stuffed spe¬ 
cimen of an Antelope, fropf t|tp southern part of the peninsula of 
India, which had been presented to the Society several, months 
since by Mr. Telfair, He was disposed to regard it as the young 
of the Indian Antelopej ^n tUojje Ceroicapra, Fall. . 

Specimens were exC^ed; of the adult male of t^q Ufteated Phea¬ 
sant, Phasianus Uneatu^ .'l^ath , .and of two immatui'e birds of the 
sande species : for the'^^ole of these the' Society is indebted to 
George Swinton, Esq., ^rr, Memb. ,'Mr. Gould made some 
observations upon them.' ^ ^ ^ 

Dr. Grant exhibited nupierSi specimens from Whitsand Bay, 
Cornwall, of lanthiaq vulgaris, Lam., and of Pelkla limbosa, Lam., 
both animals of rjj^^ccurrence on the English coast, and chiefly 
met with floating in vll^cal or warmer seas. 

Eeb, 12.<^A letter from M. Geoffroy-Saint-Hilaire, For. Memb. 
j<^S.,’wv read, consisting of reflections on the communication re¬ 
acting the OrnUhorhynchtts, made by Dr. Weatherhead to the 
Minimittee of Science and Correspondence, on September 11,1832, 
and published in the Proceedings, I'mt 11. p. 145; or present vol. 
qf l^il. Mag. p. 71. 
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EVENING MEETINGS AT THE UNIVERSITY OF LONDON. 

The Professors have for some time past held Monthly Evening 
Meetings in the Anatomical Museum of the University, and have 
nour made the addition, on the plan of the Royal Institution, of 
having a lecture on scUftie literiiry or scientiBc subject. The first 
lecture was given Dr. Ritchie, On the communication of scien¬ 
tific knowledge to Youth, an outline of which will be found in the 
April Number of this Journal, page 312. The second lecture, On 
the Chemistry of Geology, was delivered by Dr. Turner on the 7th 
of May. We hope, in a future Number, to give an outline of this 
lecture. 


LXXXll. Intelligence and Miscellaneous Articles. 


UN KINIC ACID AND SOME K1NATE&. BY M. BAUP. 


M BAUP States that, according to MM. Henry and Plisson, 
• kinic acid consists of 


Carbon. 34*4320 or 2 atoms. 

Hydrogen. 5*5602 4 atoms. 


Oxygen..60*0078 .3 atoms. 

jr- 


100 0000 

M. Baup observes that this atomic constitution does not at all 
agree with its saturating power. * M. Liebig has given as the result 
of his analysis: •. 

Carbon .. .. 46*193 or 15 atoms. 

Hydrogen. 6*101 2 !• atoms. 

Oxygen.47*¥06 12 atoms. 


' 100*000 

According to M. Baup its analysis «ind atfinic constitution are 4 

Carbon. 50*000 or^ 15 atoms = 90 

Hydrogen.. .5*556 lO^ptoqis as 10 

Oxygen.. 44*444 IQ“atoms = 80 

. - * j' 

100*00^ Atomic freight si 80 

These numbets,are equivalent m 3 dloms carbon, 2 hydrogen, 
and 2 oxygen; but they do not accord with ^ saturating po4er. 
M. Baup remarks, kinic acid is equivalent to Ji^mpuand of equal 
weights of carbon and water, agreeing exSictly with Dr. Prout'a 
analysis of lignin. M. Baup therefore considers kinic acid and ligniii 
as isomeric bodies, though their properties are singularly different 

Crystallized kinic acid is not anhydrous; it contains water, whre^* 
does not enter into the composition of the dried kinates. Crystal* 
lized kinic acid contains 1 atom of water. 

Kinate ^ Soda is composed of an atom of acid 180, 1 of soda 
32, and 4 of water 36 == 248. It is very easily prepared bv satu¬ 
rating bi-carbonate of soda with kinic acid, and exposing the con- 
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eeiitfAteil solution to spontaneous evaporation. This salt is not 
l)i|t^r when pure; it dissolves in half its weight of water at 60°. 

M. Baun could not obtain crystallized kinate of potash or am- 
monJai either neutral or acid. 

Kinate of Lime is composed of an atom of acid 180, I of lime S8, 
and 10 of water 90 = 298. t^is salt exists naturally in some kinds 
of cinchona in considerable quantity. It is unalterable by expo* 
sure to the air. It crystallizes in rhombic lamins of about 78** and 
These sometimes become hexagonal by the replacement of 
two acute angles. These crystals are easily divisibfe into bril¬ 
liant leaves. Kinate of lime dissolves in 6 parts of water at 62°; its 
solubility is greatly dependent upon temperature. 

Kinate of Strontia .—This salt is composed of an atom of acid 
; 180, 1 of strontia 52, and 10 of water 90 = 322. it effloresces 
".quickly by exposure to the air. It is soluble in 2 parts of water 
^at 54°. 

Kinate Barytei .—This salt may be prepared by adding car¬ 
bonate of barytes to the acid. It is composed of an atom of acid 
180,1 of barytes 76, and Goof water 54 = ^10. It crystallizes in 
acute trianguiar dodecahedrons. It does not effloresce by exposure 
to the air. 

Bi-kinate of Copper.-'Hitherlo two distinct salts have been con¬ 
founded under the name of Kiniite of Copper. One is a bi-kinate, 
and the other a sub-kinate; the former is prepared by putting car¬ 
bonate or oxide of copper into kinic acid, taking care that the acid 
is sensibly in excess; if during evaporation a greenish salt ahould 
deposit, it ought to be immediately separated. By cooling, or by 
the spontaneous evaporation of the solution, the bi-kinate crystal¬ 
lizes. It is to be redissolved in water containing a little kinic acid, 
and recrystallized. 

A solution of this kinate, made with cold water, soon decomposes; 
this' effect is accelerated by heat; to avoid it, it is requisite to have 
a jllight excess of acid, which however increases the difficulty of 
having a pure salt. Bi-kinate of, copper is of a pale blue colour, 
and in acicular crystals; it effloresces in the air, and loses 2-5ths 
of Its water of crystallization. It dissolves in about 3 parts of water 
at ordinary temperatures. It is compo6e4.*bf .2atoms of acid 360, 

1 of peroxide 80, and 10 of water 90i * 

Sub-kinate of Copper.-r-This may bi' prepnvd |iy heating a weak 
solution of kinic acid wjth excess of (x^onate ot peroxide of cop¬ 
per; or b^ the doo^ decomposition of a kinate, with the acetate, 
nut not with the sulpiate or nitrate of copper.'* 

X This siUt has the form of very small brilliant crystals: its colour 
U.-4 fine green, which does notmter in the ai^U is soluble in from 
p50 to 1200 parts of water at 60°. Boiling witter dif^dves a larger 
(juaptity, which crystallizes on and after cooling. It is Composed of 
«Gi^l^931; oxide 27*586; water 14*483. It is difficultly reduci- 
blerto any probable atomic constitution. 

'Kinate Lead .—This salt crystaHizes only when the soludon is 

so concentrated that it is difficult to detach the acicular crystals 
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which occur in the paste A portion of the raqiss bevig dried and 
pulverized, was exposed to the air in a warm chamber, until it ceased 
to lose weight. In this state kinatc of lead consists of an atoin of 
acid 180, 1 of oxide 112, and 2 of water 19 =910. 

Sub'kmate oj Lead may be prepaied by mixing kioate of aoda, 9t 
preferably of ammonia^with subacetate of lead. Ac it is soluble in 
excess of subacetate of lead, it is better to stop before precipitation 
entirely ceases. This salt has a great tendency to combine with < 
carbonic acid by mere exposure to the air; it ought to be kept from 
it, piessed between folds of blotting-paper, and dried under there* 
ceiver of the air-pump over lime or sulphuric acid, and afterwords 
heated, if required for analysis. Its composition when dry is, acid 
180, oxide 4o0; if it weie a tetra-kinate the oxide would be448. 
It is easy to reduce this to an atomic constitution. 

Ktmte of Silver. —A solution of kinate of silver, evaporated in < 
the dark with a very gentle heat, or at common temperatures, under 
the receiver of the air-pump, gave in both cases a very white an- 'j 
hydrous salt, of a spherical or raammillatcd form. When heated, ^ 
ftboon fuses, swells, and leaves (after giving abundant white va¬ 
pours) silver in the metallic state. It is composed of aciJ 180, 
'and Oxide 116; undoubtedly an a^om of each. 

Kinate of Cinihoma is soluble in half its weight of water at about 
60*^. It contains 4 atoms of water crystallization , it is partially 
decompo^ed by alcohol. If it be dissolved with heat in a quantity 
of alcohol which is insufficient to hold it in solution when cold, a 
salt is' deposited in colourless brilliant crystals, which are short 
compressed prisms, with four orisfx facets, and obliquely truncated. 
They appear to be unalterable in the air, or by a slight degree of 
heat. After a long time these crystals become peifectly opake. 

Kinate of Quina.—^'his salt also contains 4 atoms of water of 
cnstallitdtion. It is soluble in 3^ parts of water at 50 ,and in 8*S8 
part^ of alcohol at the same temperature.— Ann de Chitn. et de 
Ph^s. tom. ^ p 56. ^ 

' '^ANALYSIS or ASPARAGUS, ASPARTIC ACID. 

MM. Boutron and Chalaid have analysed the above substanfds 
by means of combustio^ with oxide of copper: a gaseous mixture 
was obtained, in w}ych*th4 azote and carbonic acid were to each 
othw ax 1 to 4. .ultimate result gives, as the composition of 
asparagin, ^ 


Carbon. 

Hydrogen.... 

Azote. 

Oxj^gen 

■'ll# 


8 atoms 
16 do. 

4 do. 

5 do. 


611-504 

98-836 

354-072 

500000 


39-060 

6-377 

22610 

31-953 

100-000 


crystallized, it contains 12‘59 per cent, of water, equivalent 
to two atoms. * ^ 

The aspartic acid analysed was obtained by boding barytes wateff 
in excess with aspkragin, until the evolution of ammonia had* for 
7%irdSeriei. Yob'S. No. 12. /unel833. 3Q * * 
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tome time ceased, and precipitating the barytes, accurately, by sul¬ 
phuric acid, while the liquor was hot. The acid being but very slightly 
soluble while cold, was precipitated almost entirely in the form of 
ptarly and shelly crystals. The taste was acidulous^ much resem¬ 
bling that of niucic acid. This process is more convenient and ex¬ 
peditious than that proposed by M. Plisson, which consists in boil¬ 
ing asparagin with litharge, and decomposing the aspartate of lead 
by sulphuretted hydrogen. The insolubility of the oxide and aspar¬ 
tate of lead increases the length of the operation. Aspartic acid 
appears to consist of 8 atoms carbon, 12 hydrogen, 2 azote, and 
6 oxygen; or 

Carbon.41 *78 

Hydrogen. .5-11 

Azote.12*09 

Oxygen.41*02 

100-00 

This is the composition as it exists in the aspartates; but in its 
crystallized state it contains water, (which however it does not line 
by exposure to a temperatuH considerably above the boiling'pbint 
Oi water,) and then consists of 

Carbon. 38* 

Hydrogen . . .5*54 

Azote.‘., . 11*23 

Oxygen..44r43 

Aspartate of lead was found to be com'posed of 66*9 acid, and 63*8 
oxide. Aspartate of silver yielded acid 43-0, oxide 43*0 .—Journal 
de Pharmacie, April 1633. 

COVKNT|((|^D£N 

To the Editors of the PkMMag, Md*joumal ^ Sderue. f 
Gentlemen, ^ 

There is a deficiency in tbe-fpe^cation of the relative di^adties 
of the measures used at Covent Garden, (page 406 of ^ur last 
Number,) which 1 will thank you to correct j—thus, 

2 sieves.. ss 1 bushel. 

4 half sieves. 1 , bushel. 

8 quarter sieves., 

12 large punnets. 

16 second pumamts. Jmms i bu#tgj»'. 

* 32 thti-dr|Mifinijts. . ...■ M S' 1 

48 least ^nnen. I nuipi; 

^ other words, the Sieve may be conddffbd equ«D half a bushel. 

Half sieve.«'... = 1 pe<*ir> • * 

Quarter sieve. s= 1 galtoiijif!^'^.' • 

Second punnet ,4... 1 potU^*) * 

Third punnet ;. si quart. 

^ Least punnet . s:/'ll pint. 

Yours, Ao, * 

llay'9,1888, 


B. Bevax. 






















435 


iMnar Occtdtattons}w Jtd^* 

CORRECTION IN MR. I'NY&’h PAPER QN THE GRANITE OP 

FENBTN. 

To the,Editors of the Phil, Mag. and Journal qf Science. 
Gentlemen, 

A mietake haa been committed in the amount of power required 
in '* cleaving/' in ny paper on the Granite of Penryn, page 824 of 
yqur last Number. 

The account alibuld stand as follows: 


Inches Inches Si| In, 

Capping .. 24 by 26 s 621- 

360 


Powp# 

.. 3 


3 Wedges. 

Quartering .24 by 15 = 360 .... 5 /^ ^pper«* 

1 i^y add that some cleavers said that the rdative power was as 
Sr 8, mid 10. But one of .the best informed, who had the most ge¬ 
neral acquaintance with the different rdeks, though he allowed such 
might be the fact in soiue tough rocks, thought that 2,3, 6 was 

C 'age power required^s stated in page 323. i* 

1 am. Gentlemen, your obedient 8ai'*4nt, 

1893. * John S.^Ents. 

if _ 

AND HlUI^DtTY IN FEBRUARY AND MARqH. 
OAldoftiag over my fprirfer Joi|^als, it appears that the February 
of this year was the mildest, and alno that in which we have hadT* 
the greatest qulintity of Wet, of aby February these seven years, 
least; and that the succeeding March ewi the coldest we have had 
during the same period. Samuel Veael. 

Bofttoitr,April 8, 1833. * 

. * LUNAR FOR JULY AND AUGUST. ^ 

itions of the Mane, visible at Greenwich in the 

1833.> Compiled hrf Maclear, and circu~ 
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